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T O 

ERASMUS DARWIN, 

ON HIS WORK INTITLED 

O O N O M I A. 

By DEWHURSf BILSBORROW. 



Hail to the Bard ! who fung, from Chaos hurl’d 
How funs and planets form’d the whirling world ; 

How fphere on fphere Earth’s hidden ftrata bend, 

And caves of rock her central fires defend ; 

Where gems new-born their twinkling eyes ‘unfold, £ 

And young ores fhoot in arborefcent gold. 

How the fair Flower, by Zephyr woo’d, unfurls 
Its panting leaves, and waves its azure curls ; 

Or fp reads in gay undrefs its lucid form 

To meet the fun, and fhuts it to the ftorm , io 

While in green veins impaflion’d eddies move, 

And Beauty kindles into life and love. 

How the firft embryon-fibre, fphere, or cube, 

Lives in new forms, — a line, — a ring, — a tube ; 

Clofed in the womb with limbs unfmifh’d laves, 15 

Sips with rude mouth the falutary waves ; 

Seeks round its cell the fanguine ftreams, that pafs, 

And drinks with crimfon gills the vital gas ; 

Weaves with foft threads the blue meandering vein, 

The heart’s red concave, and the filver brain ; 20 

Leads the long nerve, expands the impatient fenfe, 

And clothes in filken fkin the nafcent Ens. 

Erewhile, emerging from its liquid bed. 

It lifts in gelid air its nodding head ; 

The light’s firft dawn with trembling eyelid hails, 25 

With lungs untaught arrefts the balmy gales ; 

Tries its new tongue in tones unknown, and hears 
The ftrange vibrations with unpraclifed ears ; 
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Seeks, with fpread hands the bofom’s velvet orbs. 

With doling lips the milky fount abforbs ; 30 

And, as comprefs’d the dulcet dreams didil, 

Drinks warmth and fragrance from the living rill 
Eyes with mute rapture every waving line* 

Prints with adoring kifs the Paphian fhrine, 

And learns erelong, the perfect form confefs’d, 35 

Ideal Beauty from its mother’s bread. 

Now in drong lines, with bolder tints defign’d, 

You fketch ideas, and portray the mind"; >ri 

Teach how fine atoms of impinging light 

To ceafelefs change the vifual fenfe excite ; * 4 a 

While the bright lens collects the rays, that fwerve, 

And bends their focus on the moving nerve. 

How thoughts to thoughts are link’d with viewlefs chains, 

Tribes leading tribes, and trains purfuing trains ; 

With fhadowy trident how Volition guides, 45 

Surge after furge, his intellectual tides ; 

Or, Queen of Sleep, Imagination roves 
With frantic Sorrows, or delirious Loves. 

Go on, O Friend ! explore with eagle-eye ; 

Where wrapp’d in night retiring Caufes lie : 5^ 

Trace their flight hands, their fecret haunts betray. 

And give new wonders to the beam of day ; 

Till, link by link with dep afpiring trod, 

You climb from Nature to the throne of God, 

So faw the Patriarch with admiring eyes 55 

From earth to heaven a golden ladder rife ; 

Involved in clouds the mydic fcale afcends. 

And brutes and angels crowd the didant ends. 

Trin. Col. Cambridge, Jan. t, 1794* 
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PREFACE. 



Th e purport of the following pages is an endeavour to reduce the 
fads belonging to Animal Life into clafles, orders, genera, and 
fpecies ; and, by comparing them with each other, to unravel th® 
theory of difeafes* It happened, perhaps unfortunately for the in- 
quirers into the knowledge of difeafes, that other fciences had re- 
ceived improvement previous to their own ; whence, inftead of com- 
paring the properties belonging to animated nature with each other, 
they, idly ingenious, bufied themfelves in attempting to explain the 
laws of life by thofe of mechanifm and chemiftry; they confidered 
the body as an hydraulic machine, and the fluids as pafling through 
a feries of chemical changes, forgetting that animation was its eflen- 
tial charaiteriftic. 

The great Creator of all things has infinitely diverfified the 
works of his hands, but has at the fame time ftamped a certain 
limilitude on the features of nature, that demonftrates to us, that the 
whole is one family of one parent. On this fimilitude is founded all 
rational analogy; which, fo long as it is concerned in comparing the 
eflential properties of bodies, leads us to many and important difeo- 
veries; but when with licentious activity it links together objeits, 
otnerwife difeordant, by fome fanciful fimilitude; it may indeed 
collect ornaments for wit and poetry, but philofophy and truth recoil 
from its combinations. 

The want of a theory, deduced from fuch ftriit analogy, to con- 
duit the practice of medicine is lamented by its profeflors ; for, as a 
great number of unconnected faits are difficult to be acquired, and to 
be reafoned from, the art of medicine is in many inftances lefs effica- 
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clous under the direction of its wifeft praditioners ; and by that bufy 
crowd, who either boldly wade in darknefs, or are led into endlefs 
error by the glare of falfe theory, it is daily pradifed to the deftruc- 
tion of thoufands ; add to this the unceafing injury which accrues to 
the public by the perpetual advertifements of pretended noflrums; 
the minds of the indolent become fuperftitioufly fearful of difeafes,- 
which they do not Jabour under ; and thus become the daily prey of 
fome crafty empyric. 

A theory founded upon nature, that (hould bind together the (bat- 
tered fads of medical knowledge, and converge into one point of view 
the laws of organic life, would thus on many^ accounts contribute to the 
interefl: of fociety. It would capacitate men of moderate abilities to 
pradife the art of healing with real advantage to the public ; it would 
enable every one of literary acquirements to diftinguifh the genuine 
difciples of medicine from thofe of boaftful effrontery, or of wily ad- 
drefs ; and would teach mankind in fome important fituations the 
knowledge of themfelves. 

There are fome modern praditioners, who declaim againft medical 
theory in general, not confidering that to think is to theorize ; and 
that no one can dired a method of cure to a perfon labouring under 
difeafe without thinking, that is, without theorizing ; and happy 
therefore is the patient, whofe phyfician polfelfes the beft theory. 

The words idea, perception, fenfation, recolledion, fuggeftion, 
and affociation, are each of them ufed in this treatife in a more li- 
mited fenfe than in the writers of metaphyfic. The author was in 
doubt, whether he fhould rather have fubflituted new words inftead 
of them ; but was at length of opinion, that new definitions of words 
already in ufe would be lefs burthenfome to the memory of the 
reader. 

A great part of this work has lain by the writer above twenty 
years, as fome of his friends can teftify : he had hoped by frequent 
xevifion to have made it more worthy the acceptance of the public ; 
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this however his other perpetual occupations have in part prevented, 
and may continue to prevent, as long as he may be capable of revis- 
ing it ; he therefore begs of the candid reader to accept of it in its 
prefent ftate, and to excufe any inaccuracies of exprefiion, or of con- 
clufion, into which the intricacy of his fubjeCt, the general imper- 
fection of language, or the frailty he has in common with other 
men, may have betrayed him ; and from which he has not the va- 
nity to believe this treatife to be exempt. 
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SECT. I. 

OF MOTION. 

The whole of nature may be fuppofed to confift of two ef~ 
fences or fubflances ; one of which may be termed fpirit, and the 
other matter. The former of thefe poflefles the power to commence 
or produce motion, and the latter to receive and communicate it. So 
that motion, confidered as a caufe, immediately precedes every ef- 
fect; and, confidered as an effect, it immediately fucceeds every 
caufe. 

The motions of matter may be divided into two kinds, pri- 
mary and fecondary. The fecondary motions are thofe, which are 
given to or received from other matter in motion. Their laws have 
been fuccefsfully inveftigated by philofophers in their treatifes on me- 
chanic powers. Thefe motions are diftinguifhed by this circum- 
ftance, that the velocity multiplied into the quantity of matter of the 
body aCted upon is equal to the velocity multiplied into the quantity 
of matter of the aCting body. , 

The primary motions of matter may be divided into three clafies r 
thofe belonging to gravitation, to chemiftry, and to life j and each\ 
clafs has its peculiar laws. Though thefe three clafles include the 
motions of folid, liquid, and aerial bodies ; there is neverthelefs a 
fourth divifion of motions ; I mean thofe of the fuppofed ethereal 
fluids of magnetifm, electricity, heat, and light ; whofe properties 
are not fo well inveftigated as to be clafled with fufficient accuracy. 
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OF MOTION. 

i Jl. The gravitating motions include the annual and diurnal rota- 
tion of the earth and planets, the flux and reflux of the ocean, the 
defcent of heavy bodies, and other phenomena of gravitation The 
unparalleled fagacity of the great Newton has deduced the laws of 
this clafs of motions from the Ample principle of the general attrac- 
tion of matter. Thefe motions are diftinguifhed by their tendency 
to or from the centers of the fun or planets. 

2 d. The chemical clafs of motions includes all the various appear- 
ances of chemiftry. Many of the faCts, which belong to thefe branches 
of fcience, are nicely afcertained, and elegantly clafled ; but their laws 
have not yet been developed from fuch Ample principles as thofe 
above-mentioned; though it is probable, that they depend on the fpe- 
cific attractions belonging to the particles of bodies, or to the differ- 
ence of the quantity of attraction belonging to the Ades and angles of 
thofe particles. ■ The chemical motions are diftinguifhed by their be- 
ing generally attended with an evident decompoAtion or new combi- 
nation of the aCtive materials. 

3J. The third clafs includes all the motions of the animal and ve- 
getable world ; as well thofe of the veflels, which circulate their 
juices, and of the mufcles, which perform their locomotion, as thofe 
of the organs of fenfe, which conftitute their ideas. 

This laffc clafs of motion is the fubjeCt of the following pages ; 
which, though confcious of their many imperfections, I hope may 
give - fome pleafure to the patient reader, and contribute fomething to 
the knowledge and to the cure of difeafes.. 
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SECT. II. i. 

EXPLANATIONS AND DEFINITIONS. 

I. Outline of the animal economy. — II. i. Of the fenforium. i. Of the hrain and 
nervous medulla, j. A nerve. 4. A mufcular fibre. 5. ’The immediate organs 

of fenfe. 6 . The external organs of fenfe. 7. An idea or fenfual motion. 8. Per* 
ception. 9. Senfation. 10. Recollection and fuggejlion. 11. Habit, caufation, 
ajfociation, catenation. 12. Reflex ideas. 13. Stimulus defined. 



As fome explanations and definitions will be neceffary in the profecution of 
the work, the reader is troubled with them in this place, and is intreated 
to keep them in his mind as he proceeds, and to take them for granted, 
till an apt opportunity occurs to evince their truth ; to which I lhall pre- 
mife a very lhort outline of the animal economy. 



1. — 1. THE nervous fyftem has its origin from the brain, and is 
diftributed to every part of the body. Thofe nerves, which ferve the 
fenfes, principally arife from that part of the brain, which is lodged in 
the head; and thofe, which ferve the purpofes of mufcular motion, 
principally arife from that part of the brain, which is lodged in the 
neck and back, and which is erroneoufly called the fpinal marrow. 
The ultimate fibrils of thefe nerves terminate in the immediate or- 
gans of fenfe and mufcular fibres, and if a ligature be put on any part 
of their paflage from the head or fpine, all motion and perception 
ceafe in the parts beneath the ligature. 

2. The longitudinal mufcular fibres compofe the locomotive muf- 
cles, whofe contractions move the bones of the limbs and trunk, to 
which their extremities are attached. The annular or fpiral mufcu- 
lar 
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Sect. II. i. 



hr fibres compofe the vafcular mufcles, which conftitute the intef- 
tinal canal, the arteries, veins, glands, and abforbent veffels. 

3. The immediate organs of fenfe, as the retina of the eye, pro- 
bably confift of moving fibrils, with a power of contraction fimilar to 
that of the larger mufcles above defcribed. 

4. The cellular membrane confifts of cells, which refemble thofe 
of a fponge, communicating with each other, and connecting toge- 
ther all the other parts of the body. 

5. The arterial fyftem confifts of the aortal and the pulmonary ar- 
tery, which are attended through their whole courfe with their cor- 
refpondent veins. The pulmonary artery receives the blood from 
the right chamber of the heart, and carries it to the minute extenfive 
ramifications of the lungs, where it is expofed to the aCtion of the air 
on a furface equal to that of the whole external fkin, through the 
thin moift coats of thofe veffels, which are fpread on the air-cells, 
which conftitute the minute terminal ramifications of the wind-pipe. 
Here the blood changes its colour from a dark red to a bright fcarlet. 
It is then collected by the branches of the pulmonary vein, and con- 
veyed to the left chamber of the heart. 

6. The aorta is another large artery, which receives the blood 
from the left chamber of the heart, after it has been thus aerated in 
the lungs, and conveys it by afcending and defcending branches to 
every other part of the fyftem ; the extremities of this artery termi- 
nate either in glands, as the falivary glands, lacrymal glands, &c. or 
in capillary veffels, which are probably lefs involuted glands; in 
thefe fome fluid, as faliva, tears, perfpiration, are feparated from the 
blood ; and the remainder of the blood is abforbed or drank up by 
branches of veins correfpondent to the branches of the artery ; which 
are furnifhed with valves to prevent its return ; and is thus carried 
back, after having again changed its colour to a dark red, to the 
right chamber of the heart. The circulation of the blood in the liver 
differs from this general fyftem ; for the veins which drink up the re- 

7 fluent 
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fluent blood from thofe arteries, which are fpread on the bowels and 
mefentery, unite into a trunk in the liver, and form a kind of ar- 
tery, which is branched into the whole fubftance of the liver, and is 
called the vena portarum ; and from which the bile is feparated by the 
numerous hepatic glands, which conftitute that vilcus. 

7. The glands may be divided into three fyftems, the convoluted 
glands, fuch as thofe above defcribed, which feparate bile, tears, fa- 
liva, &c. Secondly, the glands without convolution, as the ca- 
pillary veflels, which unite the terminations of the arteries and 
veins ; and feparate both the mucus., which lubricates the cellular 

•membrane, and the perfpirable matter, which preferves the fkin 
moift and flexible. And thirdly, the whole abforbent lyflem, 
confifting of the ladeals, which open their mouths into the fto- 
mach and inteftines, and of the lymphatics, which open their 
mouths on the external furface of the body, and on the internal lin- 
ings of all the cells- of the cellular membrane, and other cavities of 
the body. 

Thefe lafteal and lymphatic veflels are furniflied with numerous 
valves to prevent the return of the fluids, which they abforb, aud 
terminate in glands, called lymphatic glands, and may hence be con- 
fldered as long necks or mouths belonging to thefe glands. To thefe 
they convey the chyle aud mucus, with a part of the perfpirable mat- 
ter, and atmofpheric moifture ; all which, after having pafled through 
thefe glands, and having fuffered fome change in them, are carried 
forward into the blood, and fupply perpetual nourifliment to the lyf- 
tem, or replace its hourly wafte. 

8. The ftomach and inteftinal canal have a conftant Vermicular 
motion, which carries forwards their contents, after the la&eals 
have drank up the chyle from them ; and which is excited into ac- 
tion by the ftimulus of the aliment we fvvallow, but which becomes 
occafionally inverted or retrograde, as in vomiting, and in the iliac 
paflion. 
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II. 1. The word fenforium in the following pages is defigned to 
exprefs not only the medullary part of the brain, fpinal marrow, 
nerves, organs of fenfe, and of 'the mufcles j but alfo at the fame 
time that living principle, or fpirit of animation, which refides 
throughout the body, without being cognizable to our fenfes, 
except by its effects. The changes which occafionally take place in 
the fenforium, as during the exertions of volition, or the fenfations 
of pleafure or pain, are termed fenforial motions. 

2. The fimilarity of the texture of the brain to that of the pan- 
creas, and fome other glands of the body, has induced the inquirers 
into this fubje& to believe, that a fluid, perhaps much more fubtile 
than the ele&ric aura, is feparated from the blood by that organ for 
the purpofes of motion and fenfation. When we recoiled!, that the 
eledtric fluid itfelf is actually accumulated and given out voluntarily 
by the torpedo and the gymnotus eledtricus, that an eledtric fhock 
will frequently ftimulate into motion a paralytic limb, and laftly 
that it needs no perceptible tubes to convey it, this opinion feems not 
without probability ; and the lingular figure of the brain and nervoue 
fyftem feems well adapted to diftribute it over every part of the body. 

For the medullary fubfiance of the brain not only occupies the ca- 
vities of the head and fpine, but pafles along the innumerable ramifi- 
cations of the nerves to the various mufcles and organs of fenfe. In 
thefe it lays afide its coverings, and is intermixed with the (lender 
fibres, which conftitute thofe mufcles and organs of fenfe. Thus all 
thefe diftant ramifications of the fenforium are united at one of their 
extremities, that is, in the head and fpine; and thus thefe central 
parts of the fenforium conllitute a communication between all the or- 
gans of fenfe aud mufcles. 

3. A nerve is a continuation of the medullary fubfiance of the 
brain from the head or fpine towards the other parts of the body, 
wrapped in its proper membrane. 

4. The mufcular fibres are moving organs intermixed with that 
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medullary fubftance which is continued along the nerves, as men- 
tioned above. They are indued with the power of contraction, and 
are again elongated either by antagonift mufcles, by circulating 
fluids, or by elaftic ligaments. So the mufcles on one fide of the fore- 
arm bend the fingers by means of their tendons, and thofe on the 
other fide of the fore-arm extend them again. The arteries are dif- 
tended by the circulating blood ; and in the necks of quadrupeds 
there is a ftrong elaftic ligament, which affifts the mufcles, which 
elevate the head, to keep it in its horizontal pofition, and to raife it 
after it has been deprefled. 

5. The immediate organs of fenfe confift in like manner of moving 
fibres enveloped in the medullary fubftance above mentioned ; and 
are erroneoufly fuppofed to be fimply an expanfion of the nervous me- 
dulla, as the retina of the eye, and the rete mucofum of the fkin, 
which are the immediate organs of vifion, and of touch. Hence 
when we fpeak of the contractions of the fibrous parts of the body, 
we fhall mean both the contractions of the mufcles, and thofe of the 
immediate organs of fenfe. Thefe fbrous motions are thus diftin- 
guifhed from the fenforial motions above mentioned. 

6. The external organs of fenfe are the coverings of the immediate 
organs of fenfe, and are mechanically adapted for the reception or 
tranfmiffion of peculiar bodies, or of their qualities, as the cornea 
and humours of the eye, the tympanum of the ear, the cuticle of 
the fingers and tongue. 

7. The word idea has various meanings in the writers of metaph}'- 
fic : it is here ufed fimply for thofe notions of external things, 
which our organs of fenfe bring us acquainted with originally; and is 
defined a contraction, or motion, or configuration, of the fibres, 
which conftitute the immediate organ of fenfe ; which will be ex- 
plained at large in another part of the work. Synonymous with the 
word idea, we fhall fometimes ufe the words fenfual motion in con- 
iradiftinclicn to mufcular motion. 
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8. The word perception includes both the adtion of the organ of 
fenfe in confequence of the impadt of external objects, and our atten- 
tion to that action ; that is, it expreffes both the motion of the organ 
of fenfe, or idea, and the pain or pleafurethat fucceeds or accompa- 
nies it. 

9. The pleafure or pain which neceffarily accompanies all thofe 
perceptions or ideas which we attend to, either gradually fubfides, or 
is fucceeded by other fibrous motions. In the latter cafe it is termed 
fenfation , as explained in Sedt. V. 2, and VI. 2. — The reader is in- 
treated to keep this in his mind, that through all this treatife the 
word fenfation is ufed to exprefs pleafure or pain only in its adtive 
ffate, by whatever means it is introduced into the fyftem, without 
any reference to the ftimulation of external objedts. 

10. The vulgar ufe of the word memory is too unlimited for our 
purpofe : thofe ideas which we voluntarily recall are here termed 
ideas of recolleElion , as when we will to repeat the alphabet back- 
wards. And thofe ideas which are fuggefled to us by preceding ideas 
are here termed ideas of fuggejiion , as whilft we repeat the alphabet 
in the ufual order ; when by habits previoufly acquired B is fuggefted 
by A, and C by B, without any effort of deliberation. 

1 1 . The word affbciation properly fignifies a fociety or convention, 
of things in fome refpedts fimilar to each other. We never fay in 
common language, that the effedfc is aflociated with the caufe, though 
they neceffarily accompany or fucceed each other. Thus the con- 
tradtions of our mufcles and organs of fenfe may be faid to be affociated 
together, but cannot with propriety be faid to be aflociated with irri- 
tations, or with volition, or with fenfation; becaufe they are caufed by 
them, as mentioned in Sedt. IV. When fibrous contradtions fucceed 
other fibrous contradtions, the connedtion is termed ajjociation ; when 
fibrous contradtions fucceed fenforial motions, the connedtion is 
termed canfation ; when fibrous and fenforial motions reciprocally in- 
troduce each other in progreflive trains or tribes, it is termed catena - 
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lion of animal motions. All thefe connections are faid to be produced 
by habit ; that is, by frequent repetition. 

12. It may be proper to obferve, that by the unavoidable idiom of 

our language the ideas of perception, of recollection, or of imagina- 
tion, in the plural number fignify the ideas belonging to perception, 
to recollection, or to imagination ; whilft the idea of perception, of 
recollection, or of imagination, in the lingular number is ufed for 
what is termed “ a reflex idea of any of thofe operations of the fen- 
forium.” , 

13. By the word ftimulus is not only meant the application of ex- 
ternal bodies to our organs of fenfe and mufcular fibres, which ex- 
cites into aCtion the fenforial power termed irritation ; but alfo plea- 
fure or pain, when they excite into aCtion the fenforial power termed 
fenfation ; and delire or averlion, when they excite into aCtion the 
power of volition ; and laltly, the fibrous contractions which, precede- 
aflbciation ; as is further explained in SeCt. XII. 2. 1 * 
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SECT. III. 

THE MOTIONS OF THE RETINA DEMONSTRATED BY 
. EXPERIMENTS. 

I. Of animal motions and of ideas. II. 'The fibrous JlruBure of the retina. III. The 
activity of the retina in vifion. i . Rays of light have no momentum, i. Ob- 
jeBs long viewed become fainter. 3. SpeBra of black objeBs become luminous. 
4. Varying fpeBra from gyration. 5. From long infpeBion of various colours. 
IV. Motions of the organs of fenfe conftitute ideas. 1. Light, from prejfing the 
eye-ball, and, found from the pulfation of -the caroted artery. 2. Ideas in fleep 
miftaken for perceptions. 3. Ideas of imagination produce pain and ft chiefs like 
fenfations. 4. When the organ of fenfe is deflroyed, the ideas belonging to that 
fenfe perijh. V. Analogy between mufcular motions and fenfual motions , or ideas. 
1 . They are both originally excited by irritations. 2. And ajfociated together in 
the fame manner. 3. Both aB in nearly the fame times. 4. Are alike Jlrength - 
fned or fatigued by exercife. 5. Are alike painful from inflammation. 6. Are 
alike benumbed by compreffion. 7. Are alike liable to par alyfis. 8. To convul- 
flon. 9. To the influence of old age . — VI. ObjeBions anfwered. 1. Why we 
cannot invent new ideas. 2. If ideas ref emble external objeBs. 3. Of the ima- 
gined fenfation in an amputated limb. 4. AbftraB ideas . — VII. What are ideas , 
if they are not animal motions ? 

BEFORE the great variety of animal motions can be duly ar- 
ranged into natural claffes and orders, it is neceflary to fmooth the 
way to this yet unconquered field of fcience, by removing fome ob- 
flacles which thwart our paflage. I. To demonftrate that the retina 
and other immediate organs of fenfe pofiefs a power of motion, and 
that thefe motions conftitute our ideas, according to the fifth and 
feventh of the preceding aflertions, claims our firft attention. 

Animal motions are diftinguilhed from the communicated motions, 

mentioned 
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mentioned in the firft fedlion, as they have no mechanical proportion 
to their caufe; for the goad of a fpur on the fkin of a horle fhall induce 
him to move a load of hay. They differ from the gravitating mo- 
tions there mentioned as they are exerted with equal facility in all di- 
redtions, and they d.ffer from the chemical clafs of motions, becaufe 
no apparent decompolitions or new combinations are produced in the 
moving; materials. 

Hence, when we fay animal motion is excited by irritation, we do 
not mean that the motion bears any proportion to the mechanical im- 
pulfe of the ftimulus ; nor that it is affedted by the general gravitation 
of the two bodies ; nor by their chemical properties, but folely that 
certain animal fibres are excited into adtion by fomething external to 
the moving organ. 

In this fienfie the ftimulus of the blood produces the contradlions of 
the heart ; and the fubftances we take into our ftomach and bowels 
ir. ifate them to perform their neceflary functions. The rays of light 
excite the retina into animal motion by their ftimulus ; at the fame 
time that thofe rays of light themfelves are phyfically converged to a 
focus by the inactive humours of the eye. The vibrations of the air 
irritate the auditory nerve into animal adtion ; while it is probable 
that the tympanum of the ear at the fame time undergoes a mecha- 
nical vibration. 

To render this circumftance more eafy to be comprehended, mo- 
tion may be defined to be a variation of figure ; for the whole univerfe 
may be confidered as one thing poffeflnig a certain figure ; the mo- 
tions of any of its parts are a variation of this figure of the whole : 
this definition of motion will be further explained in Sedtion XIV. 
2. 2. on the produdtion of ideas. 

Now the motions of an organ of fenfe are a fucceflion of configur- 
ations of that organ ; thefe configurations fucceed each other quicker 
or flower; and whatever configuration of this organ of fenfe, that is, 
whatever portion of the motion of it is, or has ulually been, attended 
5 to. 
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to, conftitutes an idea. Hence the configuration is not to be confi- 
dered as an effeCt of the motion of the organ, but rather as a part or 
temporary termination of it; and that, whether a paufe fucceeds it, 
or a new configuration immediately takes place. Thus when a fuc- ' 
ceffion of moving objects are prefented to our view, the ideas of 
trumpets, horns, lords and ladies, trains and canopies, are confi- 
gurations, that is, parts or links of the fucceflive motions of the or- 
gan of vifion. 

Thefe motions or configurations of the organs of fenfe differ from 
the fenforial motions to be defcribed hereafter, as they appear to be 
fimply contractions of the fibrous extremities of thofe organs, and in 
that refpeCt exaCtly refemble the motions or contractions of the larger 
mufcles, as appears from the following experiment. Place a circular 
piece of red filk about an inch in diameter on a fheet of white paper 
in a ftrong light, as in Plate I. — look for a minute on this area, or 
till the eye becomes fomewhat fatigued, and then, gently clofing 
your eyes, and fhading them with your hand, a circular green area 
of the fame apparent diameter becomes vifible in the clofed eye. This 
green area is the colour reverie to the red area, which had been pre- 
vioufly infpeCted, as explained in the experiments on ocular fpeCtra 
at the end of the work, and in Botanical Garden, P. I. additional 
note, No. I. Hence it appears, that a part of the retina," which had 
been fatigued by contraction in one direction, relieves itfelf by exert- 
ing the antagonift fibres, and producing a contraction in an oppofite 
direction, as is common in the exertions of our mufcles. Thus when 
we are tired with long aCtion of our arms in one direction, as in hold- 
ing a bridle on a journey, we occafionally throw them into an oppo- 
fite pofition to relieve the fatigued mufcles. 

Mr. Locke has defined an idea to be “ whatever is prefent to the 
mind;” but this would include the exertions of volition, and the fen- 
fations of pleafure and pain, as well as thofe operations of our fyf- 
tem, which acquaint us with external objeCts ; and is therefore too 

unlimited 



Sect. III. 2. MOTIONS OF THE RETINA. 



unlimited for our purpofe. Mr. Lock feerns to have fallen into a 
further error, by conceiving, that the mind could form a general or 
abftract idea by its own operation, which was the copy of no parti- 
cular perception j as of a triangle in general, that was neither acute, 
obtufe, nor right angled. The ingenious Dr. Berkley and Mr. 
Hume have demonftrated, that fuch general ideas have no exiftence 
in nature, not even in the mind of their celebrated inventor. We 
fhall therefore take for granted at prefent, that our ' recollection or 
imagination of external objects confifts of a partial repetition of the 
perceptions, which were excited by thofe external objects, at the 
time we became acquainted with them ; and that our reflex ideas of 
the operations of our minds are partial repetitions of thofe opera- 
tions. •- - - 

II. The following article evinces that the organ of vifion confifts 
of a fibrous part as well as of the nervous medulla, like other white 
mufcles ; and hence, as it refembles the mufcular parts of the body 
in its ftrudture, we may conclude, that it muft refemble them in 
poflefling a power of being excited into animal motion. — The fub- 
fequent experiments on the optic nerve, and on the colours remaining 
in the eye, are copied from a paper on ocular fpettra publifhed in the 
feventy-lixth volume of the Philof. Tranf. by Dr. R. Darwin of 
Shrewfbury ; which, as I fhall have frequent occafion to refer to, is 
reprinted in this work, Se£t. XL.- The retina of an . ox’s eye was 
fufpended in a glafs of warm water, and forcibly torn in a few places; 
the edges of thefe parts appeared jagged and hairy, and did not con- 
tract: and become fmooth like Ample mucus, 'when it is diftended till 
it breaks ; which evinced that it confifted of fibres. This fibrous 
conftrudtion became ftill more diftinft to the fight by adding fome 
cauftic alcali to the- water-; as the adhering mucus was firft eroded, 
and the hair^-like fibres remained floating in the veil'd. Nor does the 
degree of tranfparency of the retina invalidate this evidence of its fi- 
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brous ftmdlure, fince Leeuwenhoek has Ihewn, that the cryftalline. 
humour itlelf confifts of fibres. Arc. Nat. V. I. 70. 

Hence it appears, that as the mufcles confift of larger fibres inter- 
mixed with aTmaller quantity of nervous medulla, the organ of vi- 
llon confifts of a greater quantity of nervous medulla intermixed with 
fmaller fibres. It is probable that the locomotive mufcles of micro- 
fcopic animals may have greater tenuity than thefe of the retina ; and 
there is reafon to conclude from analogy, that the other immediate 
organs of fenfe, as the portio mollis of the auditory nerve, and the 
rete mucofum of the Ikin, poffefs a fimilarity of ftru&ure with the 
retina, and a fimilar power of being excited into animal motion: 

III. The fubfequent articles fhew, that neither mechanical im- 
preflions, nor chemical combinations of light, but that the animal 
activity of the retina conftitutes vifion. 

1. Much has been conjectured by philofophers about the momen- 
tum of the rays of light ; to fubjeCt this to experiment a very light 
horizontal balance was conftruCted by Mr. Michel, with about an. 
inch fquare of thin leaf-copper fufpended at each end of it, as de- 
fcribed in Dr. Prieftley’s Hiftory of Light and Colours. The focus 
of a very large convex mirror was thrown by Dr. Powel, in his lec- 
tures on experimental philofophy, in my prefeuce, on one wing of 
this delicate balance, and it receded from the light ; thrown on the 
other wing, it approached towards the light, and this repeatedly 
fo that no fenfible impulfe could be obferved, but what might well 
be afcribed to the afcent of heated air. 

Whence it is reafonable to conclude, that the light of the day mull 
be much too weak in its dilute ftate to make any mechanical impref- 
fion on fo tenacious a fubftance as the retina of the eye. — Add to 
this, that as the retina is nearly tranfparent, it could therefore make 
lefs refiftance to the mechanical impulfe of light ^ which, according 
to the obfervations related by Mr. Melvil in the Edinburgh Literary 
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Eflays, only communicates heat, and fliould therefore only commu- 
nicate momentum, where it is obftructed, reflected, or refradted. — 
From whence alfo may be collected the final caufe of this degree of 
tranfparency of the retina, viz. leaf! by the focus of ftronger lights, 
heat and pain fhould have been produced in the retina, inftead of that 
flimulus which excites it into animal motion. 

2. On looking long on an area of fcarlet filk of about an inch in 
diameter laid on white paper, as in Plate I. the fcarlet colour be- 
comes fainter, till at length it entirely vanilhes, though the eye is 
kept uniformly and Readily upon it. Now if the change or motion 
of the retina was a mechanical impreffion, or a chemical tinge of 
coloured light, the perception would every minute become ftronger 
and ftronger, — whereas in this experiment it becomes every inftant 
weaker and weaker. The fame circumftance obtains in the conti- 
nued application of found, or of fapid bodies, or of odorous ones, or 
of tangible ones, to their adapted organs of fenfe. 

Thus when a circular coin, as a (hilling, is prefled on the palm oF 
the hand, the fenfe of touch is mechanically compreifed ; but it is 
the flimulus of this preflure that excites the organ of touch into ani- 
mal adtion, which couftitutes the perception of hardnefs and of figure : 
for in fome minutes the perception ceafes, though the mechanical 
preflure of the objedt remains. 

3. Make with ink on white paper a very black fpot about half an 
inch in diameter, with a tail about an inch in length, fo as to refem- 
ble a tadpole, as in Plate II. ; look fteadfaftly for a minute on the 
center of this fpot, and, on moving the eye a little, the figure of the 
tadpole will be feen on the white part of the paper ; which figure of 
the tadpole will appear more luminous than the other part of the white 
paper ; which can only be explained by fuppofing that a part of the 
retina, on which the tadpole was delineated, to have become more 
fenfible to light than the other parts of it, which were expofed to the 
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white paper ; and not from any idea of mechanical impreffion or che- 
mical combination of light with the retina. 

4. When any one turns round rapidly, till he becomes dizzy, 
and falls upon the ground, the lpeftra of the ambient objects continue 
to prefent themfelves in rotation, and he feems to behold the objects 
flill in motion. Now if thefe fpedtra were impreflions on a pallive 
organ, they either mufl continue as they were received lafl, or not 
continue at all. 

5. Place a piece of red filk about an inch in diameter on a Iheet of 
white paper in a flrong light, as in Plate I. ; look Readily upon it 
from the diflance of about half a yard for a minute ; then doling 
your eye-lids, cover them with your hands and handkerchief, and a 
green Spectrum will be feen in your eyes refembling in form the 
piece of red filk. After fome feconds of time the fpe&rum will dis- 
appear, and in a few more feconds will reappear; and thus alter- 
nately three or four times, if the experiment be well made, till at 
length it vanilhes entirely. 

6. Place a circular piece of white paper, about four inches in di- 
ameter, in the funlhine, cover the center of this with a circular 
piece of black filk, about three inches in diameter; and the center 
of the black filk with a circle of pink filk, about two inches in dia- 
meter ; and the center -of the pink filk with a circle of yellow filk, 
about one inch in diameter ; and the center of this with a circle of 
blue filk, about half an inch in diameter ; make a Small fpot with ink 
in the center of the blue filk, as in Plate III. look Readily for a mi- 
nute on this central Spot, and then doling your eyes, and applying 
your hand at about an inch diflance before them, So as to prevent too 
much or too little light from palling through the eye-lids, and you 
will See the moR beautiful circles of cdours that imagination can con- 
ceive ; which are moR refembled by the colours occafioned by pour- 
ing a drop or two of oil on a flill lake in a bright day. But thefe 
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circular irifes of colours are not only different from the colours of the 
filks above mentioned, but are at the fame time perpetually chang- 
ing as long as they exift. 

From all thefe experiments it appears, that thefe fpedlra in the eye 
are not owing to the mechanical impulfe of light impreffed on the re- 
tina; nor to its chemical combination with that organ ; nor to the 
abforption and emiffion of light, as is fuppofed, perhaps erroneoufly, 
to take place in calcined fhells and other phofphorefcent bodies, after 
having been expofed to the light : for in all thefe cafes the fpeclra in 
the eye fhould either remain of the fame colour, or gradually decay, 
when the object is withdrawn ; and neither their evanefcence during 
the prefence of their objedt, as in the fecond experiment, nor their 
change from dark to luminous, as in the third experiment, nor their 
rotation, as in the fourth experiment, nor the alternate prefence and 
evanefcence of them, as in the fifth experiment, nor the perpetual 
change of colours of them, as in the laft experiment, could exift. 

IV. The fubfequent articles fhew, that thefe animal motions or 
configurations of our organs of fenfe conftitute our ideas. 

1. If any one in the dark prefles the ball of his eye, by applying 
his finger to the external corner of it, a luminous appearance is ob- 
ferved ; and by a fmart ftroke on the eye great flafhes of fire are per- 
ceived. (Newton’s Optics.) So that when the arteries, that are near 
the auditory nerve, make ftronger pulfations than ufual, as in fome 
fevers, an undulating found is excited in the ears. Hence it is not 
the prefence of the light and found, but the motions of the organ, 
that are immediately neceflary to conftitute the perception or idea of 
light and found. 

2. During the time of fleep, or in delirium, the ideas of imagina- 
tion are miftaken for the perceptions of external objedts ; whence it 
appears, that thefe ideas of imagination are no other than a reiteration 
of thofe motions of the organs of fenfe, which were originally ex- 
cited by the ftimulus of external objedls : and in our waking hours 
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the Ample ideas, that we call up by recollection or by Imagination, as 
the colour of red, or the fmell of a rofe, are exaCt refemblances of 
the fame Ample ideas from perception ; and in confequence mufl be 
a repetition of thofe very motions. 

3. The difagreeable fenfation called the tooth-edge is originally 
excited by the painful jarring of the teeth in biting the edge of tl^e 
glafs, or porcelain cup, in which our food was given us in our in- 
fancy, as is further explained in the Section XVI. 10, on InftinCt. — 
This difagreeable fenfation is afterwards excitable not only by a repe- 
tition of the found, that was then produced, but by imagination alone, 
as I have myfelf frequently experienced ; in this cafe the idea of bit- 
ing a china cup, when I imagine it very diflin&ly, or when I fee an- 
other perfon bite a cup or glafs, excites an a&ual pain in the nerves 
of my teeth. So that this idea and pain feem to be nothing more 
than the reiterated motions of thofe nerves, that were formerly fo 
difagreeably aflfeCled. 

Other ideas that are excited by imagination or recollection in many 
inflances produce Amilar effeCts on the conflitution, as our percep- 
tions had formerly produced, and are therefore undoubtedly a repe- 
tition of the fame motions. A ftory which the celebrated Baron Van 
Swieton relates of himfelf is to this purpofe. He was prefent when 
the putrid carcafe of a dead dog exploded with prodigious flench > 
and fome years afterwards, accidentally riding along the fame road, 
he was thrown into the fame Acknefs and vomiting by the idea of 
the flench, as he had before experienced from the perception of it. 

4. Where the organ of fenfe is totally deflroyed, the ideas which 
were received by that organ feem to perifh along with it, as well as 
the power of perception. Of this a fatisfaftory inflance has fallen 
under my obfervation. A gentleman about Axty years of age had 
been totally deaf for near thirty years : he appeared to be a man of 
good underflanding, and amufed himfelf with reading, and by con- 
verAng eithef by the ufe of the pen, or by Agns made with his An- 
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gers, to reprefent letters. I obferved that he had fo far forgot the 
pronunciation of the language, that when he attempted to fpeak, 
none of his words had diftindt articulation, though his relations could 
fometimes underftand his meaning. But, which is much to the 
point, he allured me, that in his dreams he always imagiued that 
people converfed with him by figns or writing, and never that he 
heard any one fpeak to him. From hence it appears, that with the 
perceptions of founds he has alfo loft the ideas of them ; though the 
organs of fpeech ftili retain fomewhat of their ufual habits of articu- 
lation. 

This obfervation may throw fome light on the medical treatment 
of deaf people ; as it may be learnt from their dreams whether the 
auditory nerve be paralytic, or their deafnefs be owing to fome de- 
feat of the external organ. 

It rarely happens that the immediate organ of vilton is perfedtly 
deftroyed. The moft frequent caufes of blindnefs are occalioned by 
defeats of the external organ, as in cateradts and obfufcations of the 
cornea. But I have had the opportunity of converling with two 
men, who had been fome years blind; one of them had a complete 
gutta ferena, and the other had loft the whole fubftance of his eyes.. 
They both told me that they did not remember to have ever dreamt 
of vifible objedts, fince the total lofs of their light. 

V. Another method of difcovering that our ideas are animal' mo» 
tions of the organs of fenfe, is from conlidering the great analogy 
they bear to the motions of the larger mufcles of the body. In the 
following articles it will appear that they are originally excited into 
adtion by the irritation of external objects like our mufcles ; are after- 
dated together like our mufcular motions ; a <ft in limilar time with 
them; are fatigued by continued exertion like them; and that the 
organs of fenfe are fubjedl to inflammation, numbnefs, palfy, con- 
vulfton, and the defedts of old age, in the fame manner as the muf- 
cular fibres. 
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1. All our perceptions or ideas of external objects are univerfally 
allowed to have been originally excited by the flimulusof thole ex- 
ternal objects ; and it will be fhewn in a fucceeding fedtion, that it is 
probable that all our mufcular motions, as well thole that are become 
voluntary as thofe of the heart and glandular fyflem, were originally 
in like manner excited by the ftimulus of fomething external to the 
organ of motion. 

2. Our ideas are alfo aflbciated together after their production pre- 
cifely in the fame manner as our mufcular motions ; which will 
likewife be fully explained in the fucceeding fedtion. 

3. The time taken up in performing an idea is likewife much the 
fame as that taken up in performing a mufcular motion. A mufi- 
cian can prefs the keys of an harpfichord with his fingers in the or- 
der of a tune he has been accuftomed to play, in as little time as he 
can run over thofe notes in his mind. So we many times in an hour 
cover our eye-balls with our eye-lids without perceiving that we are 
in the dark ; hence the perception or idea of light is not changed for 
that of dark,nefs in fo fmall a time as the twinkling of an eye ; fo that 
in this cafe the mufcular motion of. the eye-lid is performed quicker 
than the perception of light can be changed for that of darknefs. — So 
if a fire-flick be whirled round in the dark, a luminous circle appears 
to the obferver ; if it be whirled fomewhat flower, this circle be- 
comes interrupted in one part ; and then the time taken up in fuch a 
revolution of the flick is the fame that the obferver ufes in changing 
his ideas : thus the . SoXikoskotov svm of Homer, the long fhadow of 
the flying javelin, is elegantly defigued to give us an idea of its velo- 
city, and not of its length. 

4. The fatigue that follows a continued attention of the mind to 
one objedt is relieved by changing the fubjedt of our thoughts ; as 
the continued movement of one limb is relieved by moving another 
in its flead. Whereas a due exercife of the faculties of the mind 
flrengthens and improves thofe faculties, whether of imagination or 
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recollection ; as the exercife of our limbs iu dancing or fencing in- 
creafes the ftrength and agility of the niufcles thus employed. 

_ 5. If the mufcles of any limb are inflamed, they do not move 

without pain ; fo when the retina is inflamed, its motions alio are 
painful. Hence light is as intolerable in this kind of ophthalmia, as 
preflure is to the finger in the paronychia. I11 this difeafe the patients 
frequently dream of having their eyes painfully dazzled ; hence the idea 
of ftrong light is painful as well as the reality. The firft of thefe faCts 
evinces that our perceptions are motions of the organs of fenfe; and 
the latter* that our imaginations are alfo motions of the fame organs. 

6. The organs of fenfe, like the moving mufcles, are liable to be- 
come benumbed, or lefs fenfible, from compreflion. Thus, if any 
perfon on a light day looks on a white wall, he may perceive the ra- 
mifications of the optic artery, at every pulfation of it, reprefented by 
darker branches on the white wall ; which is evidently owing to its 
compreffing the retina during the diaftole of the artery. Savage 
Nofolog. 

7. The organs of fenfe and the moving mufcles are alike liable to 
be affeCted with palfy, as in the gutta ferena, and in fome cafes of 
deafnefs ; and one fide of the face has fometimes loft its power of fen- 
fation, but retained its power of motion ; other parts of the body have 
loft their motions but retained their fenfation, as in the common he- 
miplagia ; and in other inftances both thefe powers have perifhed 
together. 

8. In fome convulfive difeafes a delirium or infinity fupervenes, 
and the convulfions ceafe ; and converfely the convulfions Ihall fuper- 
vene, and the delirium ceafe. Of this I have been a witnefs many 
times in a day in the paroxyfms of violent epilepfies ; which evinces 
that one kind of delirium is a convulfion of the organs of fenfe, and 
that our ideas are the motions of thefe organs : the fubfequent cafes 
will illuftrate this obfervation. 

Mifs 
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Mifs G , a fair young lady, with light eyes and hair, was feized 

with moft violent convulsions of her limbs, with outrageous hic- 
cough, and moft vehement efforts to vomit : after near an hour was- 
elapfed this tragedy ceafed, and a calm talkative delirium fupervened 
for about another hour ; and thefe relieved each other at intervals 
during the greateft part of three or four days. After having carefully 
considered this difeafe, I thought the convulsions of her ideas lefs dan- 
gerous than thofe of her mufcles ; and' having in vain- attempted to 
make any opiate continue in her Stomach, an ounce of laudanum was 
rubbed along the fpine of her back, and a dram of it was ufed as an 
enema ; by- this medicine a kind of drunken delirium was continued 
many hours ; and when it ceafed the convulfions did not return ; and 
the lady continued well many years, except fome Slighter relapfes, 
which were relieved in the fame manner. 

Mifs H , an accomplished young lady, with light eyes and 

hair, was feized with convulfions of her limbs, with hiccough, and 
efforts to vomit, more violent than words can exprefs ; thefe conti- 
nued near an hour, and were fucceeded with a cataleptic fpafm 
of one arm, with the hand applied to her head ; and after about 
twenty minutes thefe fpafms ceafed, and a talkative reverie fupervened 
for near another hour, from which no violence, which it was proper 
to ufe, could awaken her. Thefe periods of convulfions, firft of the 
mufcles, and then of the ideas, returned twice a day for feveral weeks ; 
and were at length removed by great dofes of opium, after a gieat va- 
riety of other medicines and applications had been in vain experienced. 
This lady was fubjeft to frequent relapfes,. once or twice a year for 
many years, and was as frequently relieved by the fame method. 

JVJifs W , an elegant young lady, with black eyes and hair, 

had fometimes a violent pain of her fide, at other times a moft painful 
Strangury, which were every day fucceeded by delirium ; which gave 
a temporary relief to the painful fpafms. After the vain exhibition 
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of variety of medicines and applications by different phvlicians, for 
more than a twelvemonth, fne was directed to take fome dofes of 
opium, which were gradually increafed, by which a drunken deliri- 
um was kept up for a day or two, and the pains prevented from re- 
turning. A fiefh diet, with a little wine or beer, inftead of the low 
regimen file had previoufly ufed, in a few weeks completely efta- 
blilhed her health ; which, except a few relapfes, has continued for 
many years. 

9. JLaftly, as we advance in life all the parts of the body become 
more rigid, and are rendered lefs fufceptible of new habits of motion,' 
though they retain thofe that were before eftabliffied. This is fen- 
iibly obferved by thofe who apply themfelves late in life to mufic, 
fencing, or any of the mechanic arts. In the fame manner many 
elderly people retain the ideas they had learned early in life, but find 
great difficulty in acquiring new trains of memory ; infomuch that in 
extreme old age we frequently fee a forgetfulnefs of the bufinefs of 
yefferday, and at the fame time a circumftantial remembrance of 
the amufements of their youth ; till at length the ideas of recollec- 
tion and activity of the body gradually ceafe together,— fuch is the 
condition of humanity ! — and nothing remains but the vital motions 
and fenfations. 

VI. 1. In oppofition to this dodtrine of the production of our ideas, 
it may be aiked, if fome of our ideas, like other animal motions, are 
voluntary, why can we not invent new ones, that have not been re- 
ceived by perception ? The anfwer will be better understood after 
having perufed the fucceeding fedtion, where it will be explained, that 
the mufcular motions likewife are originally excited by the Stimulus 
of bodies external to the moving organ ; and that the will has only the 
power of repeating the motions thus excited. 

2. Another objedtor may alk, Can the motion of an organ of fenfe 
refemble an odour or a colour ? To which I can only anfwer, that it 
has not been demonftrated that any of our ideas refemble the.objedls 
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that excite them ; it has generally been believed that they do not % r 
but this {hall be difcufled at large in SeCt. XIV. 

3. There is another objection that at firft view would feem lefs- 
eafy to furmount. After the amputation of a foot or a finger,, it has 
frequently happened, that an injury being offered to the flump of the 
amputated limb, whether from cold air, too great preflure, or other 
accidents, the patient has complained of a fenfation of pain in the foot 
or fino-er. that was cut off. Does not this evince that all our ideas 
are excited in the brain, and not in the organs of fenfe ? This objec- 
tion is aufwered, by obferving that our ideas of the fhape, place, and 
folidity of our limbs, are acquired by our organs of touch and of fight, 
which are fituated in our fingers and eyes, and not by any fenfation s 
in the limb itfelfi. 

In this cafe the pain or fenfation, which formerly has arifen in the 
foot or toes, and been propagated along the nerves to the central part 
of the fenforium, was at the fame time accompanied with a vifible 
idea of the fhape and place, and with a tangible idea of the folidity of 
the affeCted limb: now when thefe nerves are afterwards affeCted by any 
injury done to the remaining flump with a fimilar degree or kind of 
pain, the ideas of the fhape, place, or folidity of the loft limb, return 
by affociation ; as thefe ideas belong to the organs of fight and touch, 
on which they were firft excited. 

4. If you wonder what organs of fenfe can be excited into motion, 
when you call up the ideas of wifdom or benevolence, which Mr. 
Locke has termed abftraCted ideas j I afk you by what organs of fenfe 
you firft became acquainted with thefe ideas ? And the anfwer will 
be reciprocal ; for it is certain that all our ideas were originally ac- 
quired by our organs of fenfe ; for whatever excites our perception 
muft be external to the organ that perceives it,, and we have no other 
inlets to knowledge but by our perceptions : as will be further 
explained in Section XIV. and XV. on the Productions and Clafles 
of Ideas. 
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VII. If our recollection or imagination be not a repetition of animal 
movements, I alk, in my turn, What is it ? You tell me it confifts 
of images or pictures of things. Where is this exteniive canvas hung 
up ? or where are the numerous receptacles in which thofe are depo- 
fited ? or to what elfe in the animal fyftem have they any fimili- 
tude ? 

That plealing picture of objeCts, reprefented in miniature on the 
retina of the eye, feems to have given rife to this illufive oratory !. It 
was forgot that this reprefentation belongs rather to the laws of light, 
than to thofe of life ; and may with equal elegance be feen in the 
camera obfcura as in the eye ; and that the picture vanifhes for ever* 
when the objeCt is withdrawn. 
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SECT. IV. 

LAWS OF ANIMAL CAUSATION. 

I. THE fibres, which conftitute the mufcles and organs of fenfe, 
poftefs a pow'er of contraction. The circumrtanc.es attending the ex- 
ertion of this power of contraction conftitute the laws of animal 
motion, as the circumrtances attending the exertion of the power of 
attraction conftitute the laws of motion of inanimate matter. 

II. The fpirit of animation is the immediate caufe of the contrac- 
tion of animal fibres, it refides in the brain and nerves, and is liable to 
general or partial diminution or accumulation. 

III. The rtimulus of bodies external to the moving organ is the 
remote caufe of the original contractions of animal hbies. 

IV. A certain quantity of rtimulus produces irritation, which is 
an exertion of the fpirit of animation exciting the fibres into con- 
traction. 

V. A certain quantity of contraction of animal fibres, if it be per- 
ceived at all, produces pleafure ; a greater or lefs quantity of con- 
traction, if it be perceived at all, produces pain ; thefe conftitute 
fenfation. 

VI. A certain quantity of fenfation produces defire or averfion ; 
thefe conftitute volition. 

VII. All animal motions which have occurred at the fame time, 
or in immediate fucceflion, become fo connected, that when one of 
them is reproduced, the other has a tendency to accompany or fuc- 
ceed it. When fibrous contractions fucceed or accompany other 
fibrous contractions, the connection is termed affociationj when 

fibrous 
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fibrous contraXions fucceed fenforial motions, the connexion is term- 
ed caufation ; when fibrous and fenforial motions reciprocally intro- 
duce each other, it is termed catenation of animal motions. All 
thefe connexions are faid to be produced by habit, that is, by fre- 
quent repetition. Thefe laws of animal caufation will be evinced by 
numerous faXs, which occur in our daily exertions ; and will after- 
wards be employed to explain the more recondite phaenomena of the 
produXion, growth, difeafes, and decay of the animal lyftem. 
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. SECT. V. 

- r 

OF THE FOUR FACULTIES OR MOTIONS OF THE SENSORIUM. 

i. Four JenJorial powers. i. Irritation , JenJation , volition , ajfociation defined. 

3. Senfiorial motions dijlinguijhed from fibrous motions-. 

1. THE fpirit of animation has four different modes of aCtion, or 
in other words the animal fenforium pofiefles four different faculties, 
which are occafionally exerted, and caufe all the contractions of the 
fibrous parts of the body. Thefe are the faculty of caufing fibrous 
contractions in confequence of the irritations excited by external 
bodies, in confequence of the fenfations of pleafure or pain, in confe- 
quence of volition, and in confequence of the aflociations of fibrous 
contractions with other fibrous contractions, which precede or accom- 
pany them. 

Thefe four faculties of the fenforium during their inactive Rate are 
termed irritability, fenfibility, voluntarity, and aflociability ; in their 
aCtive Rate they are termed as above, irritation, fenfation, volition, 
affociation. 

2. Irritation is an exertion or change of fome extreme part of 
the fenforium refiding in the mufcles or organs of fenfe, in confe- 
quence of the appulfes of external bodies. 

Sensation is an exertion or change of the central parts of the fen- 
forium, or of the whole of it, beginning at fome of thofe extreme 
parts of it, which refide in the mufcles or organs of fenfe. 

Volition is an exertion or change of the central parts of the fen- 
forium, or of the whole of it, terminating in fome of thofe extreme 
parts of it, which refide in the mufcles or organs of fenfe. 

Association 
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Association is an exertion or change of fome extreme part of 
the fenforium refiding in the mufcles or organs of fenfe, in confe- 
quence of fome antecedent or attendant fibrous contractions. 

3. Thefe four faculties of the animal fenforium may at the time of 
their exertions be termed motions without impropriety of language; 
for we cannot pafs from a Rate of infenfibility or inaction to a Rate of 
fenfibility or of exertion without fome change of the fenforium, and 
every change includes motion. We fhall therefore fometimes term 
the above -deferibed faculties fenforiaimotions to diftinguilh them from 
fibrous motions ; which latter expreffion includes the motions of the 
mufcles and organs of fenfe. 

The aCtive motions of the fibres, whether thofe of the mufcles or 
organs of fenfe, are probably fimple contractions j the fibres being 
again elongated by antagonift mufcles, by circulating fluids, or fome- 
times by elaftic ligaments, as in the necks of quadrupeds. The fea- 
forial motions, which conftitute the fenfations of pleafure or pain, and 
which conftitute volition, and which caufe the fibrous contractions 
in confequence of irritation or of afibciation, are not here fuppofed to 
be fluctuations or refluCtuations of the fpirit of animation ; nor are they 
fuppofed to be vibrations or revibrations, nor condenfations or equili- 
brations of it ; but to be changes or motions of it peculiar to life. 
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SECT. VI. 

OF THE FOUR CLASSES OF FIBROUS MOTIONS. 

i. Origin of fibrous contraptions. II. Diflribution of them into four daffies, 
irritative ■ motions , fenfitive motions , voluntary motions, and ajfiociate motions, 
defined* 



I. ALL the fibrous contractions of animal bodies originate from 
the fenforium, and refolve themfelves into four claffes, correfpondent 
with the four powers or motions of the fenforium above defcribed, 
and from which they have their caufation. 

1 . Thefe fibrous contractions were originally caufed by the irrita- 
tions excited by objeCts, which are external to the moving organ. As 
the pulfations of the heart are owing to the irritations excited by the 
ftimulus of the blood ; and the ideas of perception are owing to the 
irritations excited by external bodies. 

2. But as painful or pleafurable fenfations frequently accompanied 
thofe irritations, by habit thefe fibrous contractions became caufeable 
by the fenfations, and the irritations ceafed to be necefl'ary to their 
production. As the fecretiou of tears in grief is caufed by the fenfa- 
tion of pain ; and the ideas of imagination, as in dreams or delirium, 
are excited by the pleafure or pain, with which they were formerly 
accompanied. 

3. But as the efforts of the will frequently accompanied thefe pain- 
ful or pleafureable fenfations, by habit the fibrous contractions became 
caufable by volition ; and both the irritations and fenfations ceafed to- 
be neceflary to their production. As the deliberate locomotions of 
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the body, and the ideas of recollection, as when we will to repeat the 
alphabet backwards. 

4. But as many of thefe fibrous contractions frequently accom- 
panied other fibrous contractions, by habit they became caufable 
by their aflbciations with them ; and the irritations, fenfations, and 
volition, ceafed to be.neceflary to .their production. As the aCtions jr 
of the mufcles of the lower limbs in fencing are aflfociated \v itU. 
thofe of the arms ; and the ideas of fuggeftion are aflociated with 
other ideas, which precede or accompany them ; as in repeating care- 
lefsly the alphabet in its ufual order after having began it. 

II. We fhall give the following names to thefe four clafles of fibrous 
motions, and fubjoin their definitions. 

1. Irritative motions. That exertion or change of the fen- 
forium, which is caufed by the appulfes of external bodies, either 
fimply fubfides, or is Succeeded by fenfation, or it produces 
fibrous motions ; it is termed irritation, and irritative motions are 
thofe contractions of the mufcular fibres, or of the organs of fenfe, 
that are immediately confequent to this exertion or change of the 
fenforium. 

2. Senfitive motions. That exertion or change of the fenforium, 
which conftitutes pleafure or pain, either fimply fubfides, or is 
fucceeded by volition, or it produces fibrous motions ; it is termed 
fenfation, and the fenfitive motions are thofe contractions of the muf- 
cular fibres,' or of the organs of fenfe, that are immediately confe- 
quent to this exertion or change of the fenforium. 

3. Voluntary motions. That exertion or change of the fen- 
forium, which conftitutes defire or averfion, either fimply fubfides, 
or is fucceeded by fibrous motions ; it is then termed volition, and 
voluntary motions are thofe contractions of the mufcular fibres, or of 
the organs of fenfe, that are immediately confequent to this exertion 
or change of the fenforium. 

F 2 
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4. Affociate motions. That exertion or change of the fenfo-; 
rium, which accompanies fibrous motions, either fimply fubfides, 
or is fucceeded by fenfation or volition, or it produces other fibrous 
motions; it is then termed aflociation, and the aflociate motions 
are thofe contractions of the mufcular fibres, or of the organs of 
fenfe, that are immediately confequent to this exertion or change of 
the fenforium. 
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SECT. VII. 

OF IRRITATIVE MOTIONS. 

I. i. Some mufcular motions are excited by perpetual irritations. 2 . Others more 
frequently by JenJations. 3. Others by volition. Cafe of involuntary ftr etchings 
in paralytic limbs. 4. Some fenfual motions are excited by perpetual irritations . 
5. Others more frequently by fenfation or volition. 

II. 1. Mufcular motions excited by perpetual irritations occajionally become obedient 
to fenfation and to volition. 2. And the fenfual motions. 

III. 1. Other mufcular motions are affociated with the irritative ones. 2. And 

other ideas with irritative ones. Of letter s, language , hieroglyphics. Irrita~ 

tive ideas exijl without our attention to them. 



1 . 1. MANY of our mufcular motions are excited by perpetual ir- 
ritations, as thofe of the heart and arterial fyftem by the circumfluent 
blood. Many other of them are excited by intermitted irritations, as 
thofe of the ftomach and bowels by the aliment we fwallow ; of the 
bile*du£ls by the bile ; of the kidneys, pancreas, and many other 
glands, by the peculiar fluids they feparate from the blood ; and thofe 
of the lacteal and other abforbent veflels by the chyle, lymph, and 
moifture of the atmofphere. Thefe motions are accelerated or re- 
tarded, as their correfpondent irritations are increafed or diminifhed, 
without our attention or confcioufnefs, in the fame manner as' the 
various fecretions of fruit, gum, reflu, wax, and honey, are pro- 
duced in the vegetable world, and as the juices of the earth and 
the moifture of the atmofphere are abforbed by their roots and 
foliage. 
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2. Other mufcular motions, that are moll frequently connected 
with our fenfations, as thofe of the fphindters of the bladder and anus, 
and the mufculi ereftores penis, were originally excited into motion by 
irritation, for young children make water, and have other evacua- 
tions without attention to thefe circumflances ; “ et primis etiam ab 
incunabulis tenduntur faepius puerorum penes, amore nondum ex- 
pergefadto.” So the nipples of young women are liable to become 
turgid by irritation, long before they are in actuation to be excited by 
the pleafure of giving milk to the lips of a child. 

3. The contractions of the larger mufcles of our bodies, that are 
mod; frequently connected with volition, were originally excited into 
action by internal irritations : as appears from the ftretchingor yawn- 
ing of all animals after long deep. In the beginning of fome fevers 
this irritation of the mufcles produces perpetual ftretching and yawn- 
ing ;• in other periods of fever an univerfal reftlefl'nefs arifes from the 
fame caufe, the patient changing the attitude of his body every mi- 
nute. The repeated ftruggles of the foetus in the uterus mud; be 
owing to this internal irritation : for the foetus can have no other in- 
ducement to move its limbs but the toedium or irkfomenefs of a con- 
tinued pod: u re. 

The following cafe evinces, that the motions of ftretching the 
limbs after a continued attitude are not always owing to the power of 
the will. Mr. Dean, a mafon, of Auftry in Leicefterftiire had the 
fpine of the third vertebra of the back enlarged ; in fome weeks his 
lower extremities became feeble, and at length quite paralytic : nei- 
ther the pain of blifters, the heat of fomentations, nor the utmoft ef- 
forts of the will could produce the lead: motion in thefe limbs ; yet 
twice or thrice a day for many months his feet, legs, and thighs, 
were affedted for many minutes with forceable ftretchings, attended 
with the fenfation of fatigue ; and he at length recovered the ufe of 
his limbs, though the {pine continued protuberant. The fame cir- 
cumftance is frequently feen in a lefs degree in the common hemipla- 
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gia ; and when this happens, I have believed repeated and ftrong 
Ihocks of electricity to have been of great advantage. 

4. In like manner the various organs of fenfe are originally excited 
into motion by various external ftimuli adapted to this purpofe, which, 
motions are termed perceptions or ideas ; and many of thefe motions 
during our waking hours are excited by perpetual irritation, as thofe 
of the organs of hearing and of touch. The former by the conftant 
low indiftinCt noifes that murmur around us, and the latter by the 
weight of our bodies on the parts which fupport them; and by the 
uncealing variations of the heat, inoifture, and preffure of the atmof- 
phere; and thefe fenfual motions, precifely as the mufcular ones 
above mentioned, obey their correfpondent irritations without our at- 
tention or confcioufnefs. 

5. Other claffes of our ideas are more frequently excited by our 
fenfations of pleafure or pain, and others by volition : but that thefe 
have all been originally excited by ftimuli from external objeCts, and 
only vary in their combinations or feparations, has been fully evinced 
by Mr. Locke ; and are by him termed the ideas of perception in con- 
tradillinCtion to thofe, which he calls the ideas of reflection. 

II. 1. Thefe mufcular motions, that are excited by perpetual irri- 
tation, are neverthelefs occafionally excitable by the fenfations of 
pleafure or pain, or by volition , as appears by the palpitation of the 
heart from fear, the increafed fecretion of faliva at the fiafht of agree- 
able food, and the glow on the (kin of thofe who are afhamed. There 
is an inftance told in the Phitofophical TranfaCtions of a man, who 
could for a time flop the motion of his heart when he pleafed ; and 
Mr. D. has often told me, he could fo far increafe the periftaltic mo- 
tion of his bowels by voluntary efforts, as to produce an evacuation by 
ffool at any time in half an hour. 

2. In like manner the fenfual motions, or ideas, that are excited 
by perpetual irritation, are neverthelefs occafionally excitable by len- 
fation or volition ; as in the night, when we liffen under the influ- 
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ence of fear, or from, voluntary attention, the motions excited in the 
organ of hearing by the whifpering of the air in our room, the pul- 
fation of our own arteries, or the faint beating of. a diftant watch, 
become objefts of perception. 

III. Innumerable trains or tribes of other motions are affociated 
with thefe mufcular motions which are excited by irritation ; as by 
the ftimulus of the blood in the right chamber of the heart, the lungs 
are induced to expand themfelves ; and the peftoral and intercoftal muf- 
cles, and the diaphragm, a£t at the fame time by their aflbciations 
with them. And when the pharinx is irritated by agreeable food, 
the mufcles of deglutition are brought into action by aflociation. Thus 
when a greater light falls on the eye, the iris is brought into action 
without our attention ; and the ciliary proCefs, when the focus is 
formed before or behind the retina, by their aflbciations with the in- 
creafed irritative motions of the organ of vifion. Many common ac- 
tions of life are produced in a fimilar manner. If a fly fettle on my 
forehead, whilft I am intent on my prefent occupation, I diflodge it 
with my finger, without exciting my attention or breaking the train 
of my ideas. 

2. In like manner the irritative ideas fuggefl: to us many other 
trains or tribes of ideas that are affociated with them. On this kind 
of connexion, language, letters, hieroglyphics, and ever kind of fym- 
bol, depend. The fymbols themfelves produce irritative ideas, or 
fenfual motions, which we do not attend to ; and other ideas, that 
are fucceeded by fenfation, are excited by their aflociation with them. 
And as thefe irritative ideas make up a part of the chain of our wak- 
ing thoughts, introducing other ideas that engage our attention, 
though themfelves are unattended to, we find it very difficult to in- 
veftigate by what fteps many of our hourly trains of ideas gain their 
admittance. 

It may appear paradoxical, that ideas can exift, and not be attended 
to ; but all our perceptions are ideas excited by irritation, and fuc- 
7 ceeded 



4 * 



Sect. VII. 3. IRRITATIVE MOTIONS. 

ceeded by fenfation. Now when thefe ideas excited by irritation give 
us neither pleafure nor pain, we ceafe to attend to them. Thus 
whilft I am walking through that grove before my window, I do 
not run againft the trees or the benches, though my thoughts are 
jftrenuoufly exerted on fome other object. This leads us to a difthnft: 
knowledge of irritative ideas, for the idea of the tree or bench, which 
I avoid, exifts on my retina, and induces by aflociation the action of 
certain locomotive mufcles ; though neither itfelf nor the actions of 
thofe mufcles engage my attention. 

Thus whilft we are converting on this fubjeft, the tone, note, 
and articulation of every individual word forms its correfpondent irri- 
tative idea on the organ of hearing ; but we only attend to the aflfoci- 
ated ideas, that are attached by habit to thefe irritative ones, and are 
fucceeded by fenfation ; thus when we read the words “ printing- 
press” we do not attend to the fhape, fize, or exiftence of the let- 
ters which compofe thefe words, though each of them excites a cor- 
xefpondent irritative motion of our organ of vifion, but they intro- 
duce by affociation our idea of the moft ufeful of modern inventions ; 
the capacious refervoir of human knowledge, whofe branching ftreams 
diftufe fciences, arts, and morality, through all nations and all ages. 
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SECT. VIII. 

OF SENSITIVE MOTIONS. 

I. i. Senfitive mujcular motions were originally excited into aft ion by irritation. 
2. And fenfitive Jerifual motions , ideas of imagination, dreams. II. 1. Senfitive 
mufcular motions are occafionally obedient to volition. 2. And fenfitive fenfual 
motions. III. 1. Other mufcular Motions are affociated with the fenfitive ones. 
2. And other fenfual motions. 

I. 1. MANY of the motions of our mufcles, that are excited into 
adtion by irritation, are at the fame time accompanied with painful or 
pleafurable fenfations ; and at length become by habit caufable by the 
fenfations. Thus the motions of the fpindters of the bladder and anus 
were originally excited into adtion by irritation ; for young children 
give no attention to thefe evacuations ; but as foon as they become 
fenfible of the inconvenience of obeying thefe irritations, they fuffer 
the water or excrement to accumulate, till it difagreeably affedts 
them ; and the adtion of thofe fpindters is then in confequence of this 
difagreeable fenfation. So the fecretion of faliva, which in young 
children is copioufly produced by irritation, and drops from their 
mouths, is frequently attended with the agreeable fenfation produced 
by the'maftication of tafteful food till at length the fight of fuch 
food to a hungry perfon excites into adtion thefe falival glands ; as is 
feen in the Havering of hungry dogs. 

The motions of thofe mufcles, which are affedted by lafcivious 
ideas, and thofe which are exerted in fmiling, weeping, ftarting from 
fear, and winking at the approach of danger to the eye, and at times 
the adtions of every large mufcle of the body become caufable by our 

fenfations. 
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fenfations. And all thefe -motions are performed with flrength and 
velocity in proportion to the energy of the fenfation that excites 
them, and the quantity of fenforial power. 

2. Many of the motions of pur organs of fenfe, or ideas, that were 
originally excited into action by irritation, become in like manner 
more frequently caufable by our. fenfations of pleafure or pain. Thefe 
motions are then termed the ideas of imagination, and make up all 
the fcenery and tranfa&ions of our dreams. Thus when any painful 
qp pleafurable fenfations poflefs us, as of love, anger, fear; whether 
in our fleep or waking hours, the ideas, that have been formerly ex- 
cited by the objects of thefe fenfations, now vividly recur before us by 
their connection with thefe fenfations themfelves. So the fair find- 
ing virgin, that excited your love by her prefence, whenever that 
fenfation recurs, rifes before you in imagination ; and that with all 
the pleafing circumftances, that had before engaged your attention. 
And in fleep, when you dream under the influence of fear, all the 
robbers, fires, and precipices, that you formerly have feen or heard 
of, arife before you with terrible vivacity. All thefe fenfual motions, 
like the mufcular ones above mentioned, are performed with ftrength 
and velocity in proportion to the energy of the fenfation of pleafure or 
pain, which excites them, and the quantity of fenforial power. 

II. 1. Many of thefe mufcular motions above defcribed, that are 
raoft frequently excited by our fenfations, are neverthelefs occafion- 
ally caufable by volition ; for we can fmile or frown fpontaneoufly, 
can make water before the quantity or acrimony of the urine pro- 
duces a difagreeable fenfation, and can voluntarily mafticate a naufeous 
drug, or fwallow a bitter draught, though our fenfation would 
ftrongly difluade us. 

2. In like manner the fenfual motions, or ideas, that are moft fre- 
quently excited by our fenfations, are neverthelefs occafionally caufe- 
able by volition, as we can fpontaneoufly call up our laft night’s 
dream before us, tracing it induftrioufly ftep by ftep through all its 
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variety of fcenery and tranfadtion ; or can voluntarily examine or re- 
peat the ideas, that have been excited by our difgufl or admiration. 

III. i. Innumerable trains or tribes of motions are aflociated with 
thefe fenfitive mufcular motions above mentioned ; as when a drop 
of water falling into the wind-pipe difagreeably affedts the air-veflels 
of the lungs, they are excited into violent adtion ; and with thefe 
fenfitive motions are aflociated the adtions of the pedtoral and inter- 
coftal mufcles, and the diaphragm; till by their united and repeated 
fuccuffions the drop is returned through the larinx. The fame occurs 
when any thing difagreeably affedts the noftrils, or the ftomach, or 
the uterus ; variety of mufcles are excited by aflociation into forcible 
adtion, not to be fupprefled by the utrrioft efforts of the will ; as in 
fneezing, vomiting, and parturition. 

2 . In like manner with thefe fenfitive fenfual motions, or ideas of 
imagination, are aflociated many other trains or tribes of ideas, which 
by fome writers of metaphyfics have been clafled under the terms of 
refemblance, caufation, and contiguity ; and will be more fully 
treated of hereafter. 
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SECT. IX. 

OF VOLUNTARY MOTIONS. 

I, i . Voluntary mujcular motions are originally excited by irritations, 2. And vo- 
luntary ideas. Of reafon. II. i . Voluntary mujcular motions are occafionally 
caujable by JenJations. 2. And voluntary ideas. III. i. Voluntary mujcular 

motions are occafionally obedient to irritations. 2 . And voluntary ideas. 
IV. i. Voluntary mujcular motions are ajfociated with other mujcular mo- 
tions. 2. And voluntary ideas. 



WHEN pleafure or pain affeCt the animal fyftem, many of its 
motions both mufcular and fenfual are brought into action ; as was 
fhewn in the preceding feCtion, and were called fenfitive motions. 
The general tendency of thefe motions is to arreft and to poflefs the 
pleafure, or to diflodge or avoid the pain : bat if this cannot imme- 
diately be accomplifhed, defire or averfion are produced, and the 
motions in confequence of this new faculty of the fenforium are called 
voluntary. 

I. i. Thofe mufcles of the body that are attached to bones, have 
in general their principal connections with volition, as I move my 
pen or raife my body. Thefe motions were originally excited by ir- 
ritation, as was explained in the feCtion on that fubjeCt, afterwards 
the feniations of pleafure or pain, that accompanied the motions thus 
excited, induced a repetition of them ; and at length many of them. 
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were voluntarily praCHfed in fuccefiion or in combination for the 
common purpofes of life, as in learning to walk, or to fpeak ; 
and are performed with flxength and velocity in proportion to the 
energy of the volition, that excites them, and the quantity of fen- 
forial power. 

2. Another great clafs of voluntary motions confifts of the ideas of 
recollection. We will to repeat a certain train of ideas, as of the 
alphabet backwards ; and if any ideas, that do not belong to this 
intended train, intrude themfelves by other connections, we will to 
rejeCt them, and voluntarily perflft in the determined traiu. So at 
my approach to a houfe which I have but once vifited, and that at 
the diftance of many months, I will to recoiled the names of the 
numerous family I expeCt to fee there, and I do recolleCt them. 

On this voluntary recollection of ideas our faculty of reafon de- 
pends, as it enables us to acquire an idea of the diffimilitude of 
any two ideas. Thus if you voluntarily produce the idea of a 
right-angled triangle, and then of a fquare ; and after having ex- 
cited thefe ideas repeatedly, you excite the idea of their difference, 
which is that of another right-angled triangle inverted over the 
former ; you are faid to reafon upon this fubjed, or to compare 
your ideas. 

■ Thefe' ideas of recolle&ion, like the mufcular motions above 
mentioned, were originally excited by the irritation of external 
bodies, and were termed ideas of perception : afterwards the plea- 
fure or pain, that accompanied thefe motions, induced a repetition, 
of them in the abfence of the external body, by which they were 
firft excited ; and then they were termed ideas of imagination. 
At length they become voluntarily praCtifed in fucceflion or in com- 
bination for the common purpofes of life ; as when we make our- 
felves mafters of the hiftory of mankind, or of the fciences they, 
have invefligated ; and are then called ideas of recolleClion ; and 
4 - 
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are performed with Rrength and velocity in proportion to the 
energy of the volition that excites them, '.and the quantity of- fenfo- 
rial power. .. . . ■ 

II. i.' The mufcular motions above defcribed, that are moil fre- 
quently obedient to the will, are neverthelefs occafionally caufable by 
painful or pleafurable fenfation, as in the ftarting from fear, and the 
contraction of the calf of the leg in the cramp. 

2. In like manner the fenfual motions, or ideas, that are molt 
frequently connected with volition, are neverthelefs occafionally 
caufable by painful or pleafurable fenfation. As the hiftories of men, 
or the defcription of places, which we have voluntarily taken pains to 
remember, fometimes occur to us in our dreams. 

III. i. The mufcular motions that are generally fubfervient to 
volition, are alfo occafionally caufable by irritation, as in ftretching 
the limbs after fleep, and yawning. In this manner a contraction 
of the arm is produced by palling the eletric fluid from the Leyden 
phial along its mufcles ; and that even though the limb is para- 
lytic. The fudden motion of the arm produces a difagreeable fenfa- 
tion in the joint, but the mufcles feem to be brought into ation 
Amply by irritation. 

2. The ideas, that are generally fubfervient to the will, are 
in like manner occalionally excited by irritation ; as when we 
view again an object, we have before well ftudied, and often re- 
eolledted. 

IV. i. Innumerable trains or tribes of motions are aflociated with 
thefe voluntary mufcular motions above mentioned ; as when I will 
to extend my arm to a diftant objedt, fome other mufcles are brought 
into adtion, and preferve the balance of my body. And when I wifh 
to perform any Heady exertion, as in threading a needle, or chop- 
ping with an ax, the pedtoral mufcles are at the fame time brought 
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into action to preferve the trunk of the body motionlefs, and we 
ceafe to refpire for a time. 

2. In like manner the voluntary fenfual motions, or ideas of 
recollection, are afl'ociated'with many other trains or tribes of ideas. 
As when I voluntarily recolleCt a gothic window, that I faw fome 
time ago, the whole front of the cathedral occurs to me at the 
fame time. 
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SECT. X. 

OF ASSOCIATE MOTIONS. 

I. i. Many mujcular motions excited by irritations in trains or tribes become offici- 
ated. 2. And many ideas. II. i. Many Jenfitive mujcular motions become 
officiated. 2. And many Jenfitive ideas. III. i. Many voluntary mujcular 
motions become ajjociated. 2. And then become obedient to JenJation or irritation. 
3. And many voluntary ideas become ajjociated. 

ALL the fibrous motions, whether mufcular or fenfual, which 
are frequently brought into aCtion together, either in combined 
tribes, or in fuccefiive trains, become fo connected by habit, that 
when one of them is reproduced the others have a tendency to fuc- 
ceed or accompany it. 

I. 1. Many of our mufcular motions were originally excited in 
fuccefiive trains, as the contractions of the auricles and of the ven- 
tricles of the heart ; and others in combined tribes, as the various 
divifions of the mufcles which compofe the calf of the leg, which 
were originally irritated into fynchronous aCtion by the ttedium or 
irkfomenefs of a continued pofiure. By frequent repetitions thefe 
motions acquire aflociations, which continue during our lives, and 
even after the deftruCtion of the greatefl part of the fenforium ; for 
the heart of a viper or frog will continue to pulfate long after it is 
taken from the body ; and when it has entirely ceaied to move, if 
any part of it is goaded with a pin, the whole heart will again re- 
new its pulfations. This kind of connection we fhall term irri- 
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tative affociation, to diftinguifh it from fenfitive and voluntary 
affiliations. 

2. In like manner many of our ideas are originally excited in 
tribes ; as all the objedts of fight, after we become fo well ac- 
quainted with the laws of vifion, as to diftinguifh figure and dis- 
tance as well as colour ; or in trains, as while we pafs along the 
objedts that furround us. The tribes thus received by irritation be- 
come affociated by habit, and have been termed complex ideas by 
the writers of metaphyfics, as this hook, or that orange. The 
trains have received no particular name, but thefe are alike affili- 
ations of ideas, and frequently continue during our lives. So the 
tafte of a pine-apple, though we eat it blindfold, recalls the colour 
and fhape of it ; and we can fcarcely think on folidity without 
figure. 

II. 1. By the various efforts of our fenfations to acquire or avoid 
their objedts, many mufcles are daily brought into fucceflive or 
fynchrcnous adtions ; thefe become affociated by habit, and are then 
excited together with great facility, and in many inftances gain in- 
diffiluble connedtions. So the play of puppies and kittens is a re- 
prefentation of their mode of fighting or of taking their prey ; and 
the motions of the mufcles neceffary for thofe purpofes become 
affociated by habit, and gain a great adroitnefs of adlion by thefe 
early repetitions : fo the motions of the abdominal mufcles, which 
were originally brought into concurrent adtion with the protrufive 
motion of the redtum or bladder by fenfation, become fo conjoined 
with them by habit, that they not only eafily obey thefe fenfa- 
tions occafioned by the ftimulus of the excrement and urine, but 
are brought into violent and unreflrainable adtion in the ftrangury 
and tenefmus. This kind of connedtion we fhall term fenfitive af- 
fociation. 

2. So many of our ideas, that have been excited together or in 
fucceffion by our fenfations, gain fynchroiious or fucceflive affili- 
ations, 
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ations, that are fometimes indiffoluble but with 'life. Hence the 
idea of an inhuman or difhonourable action perpetually calls up 
before us the idea of the wretch that was guilty of it. And hence 
thofe unconquerable antipathies are formed, which fome people have 
to the light of peculiar kinds of food, of which in their infancy they 
have eaten to excefs or by conftraint. 

III. 1. In learning any mechanic art, as mufic, dancing, or the 
ufe of the fword, we teach many of our mufcles to ad together or 
in fuccellion by repeated voluntary efforts ; which by habit become 
formed into tribes or trains of affociation, and ferve all our pur- 
poses with great facility; and in fome inftances acquire an indif- 
foluble union. Thefe motions are gradually formed into a habit 
of acting together by a multitude of repetitions, whilffc they are 
yet feparately caufable by the will, ■ as is evident from the long 
time that is taken up by children in learning to walk and to 
fpeak ; and is experienced by every one, when he firlf attempts to 
lkate upon the ice or to fwim : thefe we fhall term voluntary 
alfociations. 

2. All thefe mufcular movements, when they are thus alfociated 
into tribes or trains, become afterwards not only obedient to volition, 
but to the fenfations and irritations ; and the fame movement com- 
pofes a part of many different tribes or trains of motion. Thus 
a fingle mufcle, when it ads in confort with its neighbours on 
one fide, alfifts to move the limb in one diredion ; and in an- 
other, when it ' .ads with thofe in its neighbourhood on the 
other fide } and in other diredions, when it ads feparately or joint- 
ly with thofe that lie immediately under or above it ; and all 
thefe with equal facility after their alfociations have been well 
eftablifhed. 

The facility, with which each mufcle changes from one aflociated 
tribe to another, and that either backwards or forwards, is well 
obfervable in the mufcles of the arm in moving the windlafs of an 
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air-pump ; and the flownefs of thofe mufcular movements, that 
have not been aflociated by habit, may be experienced by any one, 
who fhall attempt to faw the air quick perpendicularly with one hand, 
and horizontally with the other at the fame time. 

3. In learning every kind of fcience we voluntarily aflociate many 
tribes and trains of ideas, which afterwards are ready for all the 
purpofes either of volition, fenfation, or irritation ; and in fome in- 
ftances acquire indifloluble habits of aCting together, fo as to affeCt 
our reafoniug, and influence our actions. Hence the necefiity of a 
good education. 

Thefe aflociate ideas are gradually formed into habits of acting 
together by frequent repetition, while they are yet feparately obe- 
dient to the will ; as is evident from the difficulty we experience 
in gaining fo exaCt an idea of the front of St. Paul’s church, as to 
be able to delineate it with accuracy, or in recollecting a poem of a 
few pages. 

And thefe ideas, thus aflociated into tribes, not only make up 
the parts of the trains of volition, fenfation, and irritation ; but the 
fame idea compofes a part of many different tribes and trains of 
ideas. So the Ample idea of whitenefs compofes a part of the com- 
plex idea of fnow, milk, ivory ; and. the complex idea of the letter A 
compofes a part of the feveral aflociated trains of ideas that make up 
the variety of words, in which this letter enters. 

The numerous trains of thefe aflociated ideas are divided by Mr. 
Hume into three clafles, which he has termed contiguity, caufk- 
tion, and refemblance. Nor ffiould we wonder to find them thus 
connected together, fince it is the bufinefs of our lives to difpofe 
them into thefe three clafles ; and we become valuable to ourfelves 
and our friends, as we fucceed in it. Thofe who have combined 
an extenfive clafs of ideas by the contiguity of time or place, are 
men learned in the hiftory of mankind, and of the fciences they 
have cultivated. Thofe who have connected a great clafs of ideas 
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of refemblances, poflefs the fource of the ornaments of poetry and 
oratory, and of all rational analogy. While thofe who have 
connected great clafles of ideas of caufation, are furnilhed with the 
powers of producing effects. Thefe are the men of adlive wifdom, 
who lead armies to vidtory, and kingdoms to profperity ; or difcover 
and improve the fciences, which meliorate and adorn the condition 
of humanity. 
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SECT. XL 

ADDITIONAL OBSERVATIONS ON THE SENSORIAL POWERS. 

I. Stimulation is of various kinds adapted to the organs of fenfe, to the mufclcs, to 
hollow membranes , and glands. Some objeSs irritate our fenfes by repeated im- 
pulfes. II. i. Senfation and volition frequently affedl the whole feiiforium. 
2. Emotions , paffions , appetites. 3. Origin of defire and averfion. Criterion 
of voluntary actions, difference of brutes and men. 4. Senfibility and volunta- 
rily. III. Jffociations formed before nativity, irritative motions mijlaken for 
affociated ones. 

A 

Irritatipn. 

I. THE various organs of fenfe require various kinds of ftimula- 
tion to excite them into adtiou ; the particles of light penetrate the 
cornea and humours of the eye, and then irritate the naked retina ; 
fapid particles, diflolved or diffufed in water or faliva, and odorous 
ones, mixed or combined with the air, irritate the extremities of the 
nerves of tafte and fmell ; which either penetrate, or are expanded 
on the membranes of the tongue and noftrils j . the auditory nerves 
are ftimulated by the vibrations of the atmofphere communicated by 
means of the tympanum and of the fluid, whether of air or of water, 
behind it ; and the nerves of touch by the hardnefs of furrounding 
bodies, though the cuticle is interpofed between thefe bodies and the 
medulla of the nerve. 

As the nerves of the fenfes have each their appropriated objefts, 
which ftimulate them into a&ivity; fo the mufcular fibres, which 
are the terminations of other fets of nerves, have their peculiar ob- 
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je£ts, which excite them into action ; the longitudinal mufcles are 
Simulated into contradtion by extenfion, whence the ftretching or 
pandiculation after a long continued pofture, during which they have 
been kept in a ftate of extenfion ; and the hollow mufcles are excited 
into action by diftention, as thofe of the redtum and bladder are in- 
duced to protrude their contents from their fenfe of the diflention 
rather than of the acrimony of thofe contents. 

There are other objedts adapted to ftimulate the nerves, which 
terminate in variety of membranes, and thofe efpecially which form 
the terminations of canals ; thus the preparations of mercury particu- 
larly affedt the falivary glands, ipecacuhana affedts the fphindter of 
the anus, cantharides that of the bladder, and laftly every gland of 
the body appears to be indued with a kind of tafte, by which it fe- 
ledts or forms each its peculiar fluid from the blood ; and by which 
it is irritated into activity. 

Many of thefe external properties of bodies, which Simulate our 
organs of fenfe, do not feem to efFedt this by a fingle impulfe, but 
by repeated impulfes ; as the nerve of the ear is probably not excit- 
able by a fingle vibration of air, nor the optic nerve by a fingle par- 
ticle of light ; which circumftance produces fome analogy between 
thofe two fenfes, at the fame time the folidity of bodies is perceived 
by a fingle application of a folid body to the nerves of touch, and 
that even through the cuticle ; and we are probably poflelTed of a pe- 
culiar fenfe to diftinguifh the nice degrees of heat and cold. 

The fenfes of touch and of hearing acquaint us with the mechani- 
cal impadt and vibration of bpdies, thofe of fmell and tafte feem to 
acquaint us with fome of their chemical properties, while the fenfe 
of vifion and of heat acquaint us with the exiftence of their peculiar 
fluids. 
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Senfation and Volition. 

II. Many motions are produced by pleafure or 'pain, and that even 
in contradidion to the power of volition, as in laughing, or in the 
ftrangury; but as no name has been given to pleafure or pain, at the 
time it is exerted fo as to caufe fibrous motions, we have ufed the 
term fenfation for this purpofe ; and mean it to bear the fame analogy 
to pleafure and pain, that the word volition does to defire and 
averfion. 

i. It was mentioned in the fifth Section, that what we have 
termed fenfation is a motion of the central parts, or of the whole 
fenforium, beginning at fome of the extremities of it. This appears 
fir ft, becaufe our pains and pleafures are always caufed by our ideas 
or mufcular motions, which are the motions of the extremities of the 
fenforium. And, fecondly, becaufe the fenfation of pleafure or pain 
frequently continues fome time after the ideas or mufcular motions 
which excited it have ceafed : for we often feel a glow of pleafure 
from an agreeable reverie, for many minutes after the ideas, that were 
the fubjed of it, have efcaped our memory ; and frequently experi- 
ence a dejedion of fpirits without being able to affign the caufe of it 
but by much recolledion. 

When the fenforial faculty of defire or averfion is exerted fo as to 
caufe fibrous motions, it is termed volition ; which is laid in Sed. V. 
to be a motion of the central parts, or of the whole fenforium, 
terminating in lome of the extremities of it. This appears, fir ft, 
becaufe our defires and averfions always terminate in recolleding and 
comparing our ideas, or in exerting our mufcles ; which are the mo- 
tions of the extremities of the fenforium. And, fecondly, becaufe 
delire or averfion begins, and frequently continues for a time in the 
central parts of the fenforium, before it is peculiarly exerted at the 

extremities 
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extremities of it : for we fometimes feel defire of averfion without 
immediately knowing their objedts, and in confequence without im- 
mediately exerting any of our mufcular or fenfual motions to attain 
them : as in the beginning of the paflion of love, and perhaps of hun- 
ger, or in the ennui of indolent people. 

Though fenfation and volition begin or terminate at the extremities 
or central parts of the fenforium, yet the whole of it is frequently in- 
fluenced by the exertion of thefe faculties, as appears from their ef- 
fects on the external habit : for the whole Ikin is reddened by fhame, 
and an univerfal trembling is produced by fear : and every mufcle of 
the body is agitated in angry people by the defire of revenge. 

There is another very curious circumftance, which fhews that fen- 
fation and volition are movements of the fenforium in contrary di- 
rections ; that is, that volition begins at the central parts of it, and 
proceeds to the extremities ; and that fenfation begins at the extre- 
mities, and proceeds to the central parts : I mean that thefe two fen- 
forial faculties cannot be ftrongly exerted at the fame time ; for when 
we exert our volition ftrongly, we do not attend to pleafure or pain ; 
and converfely, when we are ftrongly affeCted with the fenfation of 
pleafure or pain, we ufe no volition. As will be further explained in 
SeCtion XVIII. on fleep, and Section XXXIV. 011 volition. 

a.. All our emotions and paffions feem to arife out of the exertions 
of thefe two faculties of the animal fenforium. Pride, hope, joy, are 
the names of particular pleafures : fhame, defpair, forrow, are the 
names of peculiar pains : and love, ambition, avarice, of particular 
defires : hatred, difguft, fear, anxiety, of particular averfions. 

Whilft the paffion of anger includes the pain from a recent injury, 
and the averfion to the adverfary that occafioned it. And compaflien 
is the pain we experience at the fight of mifery, and the defire of re- 
iievins; it. 

0 . . . • , > 
There is another tribe of defires, which are commonly termed ap- 
petites, and are the immediate confequences of the abfence of fome 
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irritative motions. Thofe, which arife from defeCl of internal irrita- 
tions, have proper names conferred upon them, as hunger, thirft, 
luft, and the defire of air, when our refpiration is impaired by noxi- 
ous vapours; and of warmth, when we are expofed to too great a 
degree of cold. But thofe, whofe ftimuli are external to the body, 
are named from the objects, which are by nature conftituted to ex- 
cite them ; thefe defires originate from our pa ft experience of the 
pleafurable fenfations they occafion, as the fmellof an hyacinth, or the 
tafte of a pine-apple. 

Whence it appears, that our pleafures and pains are at leaft as vari- 
ous and as numerous as our irritations; and that our defires and aver- 
fions muft be as numerous as our pleafures and pains. And that as 
fenfation is here ufed as a general term for our numerous pleafures and 
pains, when they produce the contractions of our fibres ; fo volition, 
is the general name for our defires and averfions, when they produce 
fibrous contractions. Thus when a motion of the central parts, or of 
the whole fenforium, terminates in the exertion of our mufcles, it is 
generally called voluntary aCtion ; when it terminates in the exertion 
of our ideas, it is termed recollection, reafoning, determining. 

3. As the fenfations of plcafure and pain are originally introduced by 
the irritations of external objeCts : fo our defires and averfions are ori- 
ginally introduced by thofe fenfations ; for when the objeCts of our 
pleafures or pains are at a diftance, and we cannot inftantaneoufly 
poffefs the one, or avoid the other, then defire or averfion is pro- 
duced, and a voluntary exertion of our ideas or mufcles fucceeds. 

The pain of hunger excites you to lookout for food, the tree, that 
fhades you, prefents its odoriferous fruit before your eyes, you ap^ 
proach, pluck, and eat. 

The various movements of walking to the tree, gathering the 
fruit, and mafticating it, are aflociated motions introduced by their 
eonneClion with fenfation ; but if from the uncommon height of the 
tree, the fruit be inacceffible, and you are ; prevented from quickly 
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pofleffing the intended pleafure, defire is produced. The confequence 
of this defire is, firft, a deliberation about the means to gain the ob- 
je& of pleafure in procefs of time, as it cannot be procured immedi- 
ately ; and, fecondly, the mufcular attion neceflary for this purpofe. 

You voluntarily call up all your ideas of caulation,'that are related 
to the effect you defire, and voluntarily examine and compare them, 
and at length determine whether to alcend the tree, or to gather 
fiones from the neighbouring brook, is eafier to pra&ife, or more 
promifing of fuccefs ; and, finally, you gather the fiones, and re- 
peatedly fling them to diflodge the fruit. 

Hence then we gain a criterion to diftinguilh voluntary a&s or 
thoughts from thofe caufed byfenfation. As the former are always 
employed about the means to acquire pleafurable obje&s, or the means 
to avoid painful ones while the latter are employed in the pofleffion 
of thofe, which are already in our power. 

Hence the activity of this power of volition produces the great dif- 
ference between the human and the brute creation. The ideas and 
the actions of brutes are almoft perpetually employed about their pre- 
fent pleafures, or their prefent pains; and, except in the few inftances 
which are mentioned in Section XVI. on inftindt, they feldom bufy 
themfelves about the means of procuring future blifs, or of avoiding 
future mifery ; fo that the acquiring of languages, the, making of 
tools, and labouring for money, which are all only the means to pro- 
cure pleafures ; and the praying to the Deity, as another means to 
procure happinefs, are chara&eriftic of human nature. 

4. As there are many difeafes produced by the quantity of the fen- 
fation of pain or pleafure being too great or too little ; fo are there 
difeafes produced by the fufceptibility of the conftitution to motions 
caufable by thefe fenfatioris being too dull or too vivid. This fufcepti- 
bilityof the fyftem to fenfitive motions is termed fenfibility, todif-. 
tinguifh it from fenfation, which is the aflual exiftence or exertion of 
pain or pleafure. 
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Other claffes of difeafes are owing to the exceffive promptitude, or 
fluggithnefs of the conftitution to voluntary exertions, as well as to 
the quantity of defire or of averfion. This fufceptibility of the 
fyftem to voluntary motions is termed voluntarity, to diftinguilh it 
from volition, which is the exertion of defire or averfion : thefe difeafes 
will be treated of at length in the progrefs of the work,. 



JlJJociaticm. 

III. 1. It is not eafy to aflign a caufe, why thole animal move- 
ments, that have once occurred in fucceflion, or in combination, 
fhould afterwards have a tendency to fuccecd or accompany each other. 
It is a property of animation, and diftinguifhes this order of being 
from the other productions of nature. 

When a child firft wrote the word man, it was diftinsruithed in his 
mind into three letters, and thofe letters into many parts of letters \ 
but by repeated ufe the word man becomes to his hand in writing it, 
as to his organs of fpeech in pronouncing it, but one movement 
without any deliberation, or fenfation, or irritation, interpofed be- 
tween the parts of it. And as many feparate motions of our mufcles 
thus become united, and form, as it were, one motion ; fo each fe- 
parate motion before fuch union may be conceived to confift of many 
parts or fpaces moved through ; and perhaps even the individual fibres 
of our mufcles have thus gradually been brought to a£t in concert, 
which habits began to be acquired as early as the very formation of 
the moving organs, long before the nativity of the animal ; as ex- 
plained in the Section XVI. 2. on inftinCti 

2. There are many motions of the body, belonging to the irritative 
cfafs, which might by a hafty obferver be miftaken for affociateql 
ones ; as the periflaltic motion of the ftomach and inteftines, and the 
contractions of the heart and^arteries', might be fu^pofed to be afloci- 
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ated with the irritative motions of their nerves of fenfe, rather than 
to be excited by the irritation of their mufcular fibres by the diften- 
tion, acrimony, or momentum of the blood. So the diftention or 
elongation of mufcles by objefts external to them irritates them into 
contraftion, though the cuticle or other parts may intervene between 
the Simulating body and the contracting mufcle. Thus a horfe voids 
his excrement when its weight or bulk Irritates the reCtum or fphinfter 
ani. The motion of thefe mufcles aft from the irritation of diften- 
tion, when he excludes his excrement, but the mufcles of the abdo- 
men and diaphragm are brought into motion by aflociation with thole 
of the fphinfler and reftum. 
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SECT. XII. 

OF STIMULUS, SENSORIAL EXERTION, AND FIBROUS 
CONTRACTION. 

* * • ! • 
c 

I. Of fibrous contraction. I. Two ■particles of a fibre cannot approach without 
the intervention of fomething , as in magnetifm , electricity , elafiicity. Spirit of 
life is not electric ether. Galvani’s experiments, 2. Contraction of a fibre. 
3. Relaxation fucceeds. 4. Succefftve contractions , with intervals. Quick 
pulfe from debility, from paucity of blood. Weak contractions performed in lefs 

time, and with jhorter intervals. 5. Laft fituation of the fibres continues 
after contraction. 6. Contraction greater than ufual induces pleafure or pain. 
7. Mobility of the fibres uniform. Quantity of Jenforial power fluctuates. 
Conftitutes excitability. II. Of fenforial exertion. 1 . Animal motion includes 

fiimulus, fenforial power, and contractile fibres. The fenforial faculties ad 
feparately or conjointly. Stimulus of four kinds. Strength and weaknefs defined. 

Senjorial power perpetually exhaufted and renewed., Weaknefs from defect of 
fiimulus. From defied of fenforial power, the dired and indired debility of 
Dr. Brown. Why we become warm in Buxton bath after a time, and fee 
well after a time in a darkifh room. Fibres may ad violently, or with their 
whole force, and yet feebly. Great exertion in inflammation explained. Great 
mufcular force of fome infane people. 2. Otcafional accumulation of fenforial 
power in mufcles fubjed to conftant fiimulus. In animals Jleeping in winter. 
In eggs, feeds, f chirr ous tumours, tendons, bones. 3. Great exertion intro- 
duces pleafure or pain. Inflammation. Libration of the Jyftem between torpor 
and adivity. Fever-fits. 4. Defire and averfion introduced. Excefs of vo- 
lition ewes fevers. III. Of repeated llimulus. 1. A fiimulus repeated too 
frequently lofes effed. As opium , wine, grief Hence old age. Opium and 
aloes in finall dofes. 2. A fiimulus not repeated too frequently dees not lofle 
- :v l: effed. 
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effect. Perpetual movement of the vital organs, 3. A Jlimulus repeated at 
uniform times produces greater effeff. Irritation combined with affociation. 
4. A flimulus repeated frequently and uniformly may be withdrawn , and the' 
ailion of the organ will continue. Hence the bark cures agues, and Jlrengthens 
weak conjlitutions. 5. Defell of Jlimulus repeated at certain intervals caufes 
fever-fits. 6 . Stimulus long applied ceafes to aSl a fecond time - 7. If a Jli- 

mulus excites fenfation in an organ not ufually excited into fenfation , infiam- 
mation is produced. IV. Of Hamulus greater than natural 1. A Jlimulus 
greater than natural dhmnijhes the quantity ' of fenforial power in general.- 2. In 
particular organs, 3. Induces the organ into fpafmodic alilions.- 4. Induces 
the antagonift fibres into- ablion. 5. Induces the organ into convulfive' or fixed 
Jpafms. 6 . Produces paralyfis of the organ. V. Of ftimulus left than- - na-- 
tural. 1. Stimulus lefs than natural occafions accumulation of fenforial power' 
in general. 2. In particular organs , fiujhing of the face in a frofiy morning.. 
In fibres Jubjefl to perpetual Jlimulus only. Quantity of fenforial power in- 

verfely as the Jlimulus. 3. Induces pain. As of cold, hunger, head-ach. 

4. Induces more feeble and frequent contraflion. As in low fevers. TVhich 
are frequently owing to deficiency of fenforial power rather than to deficiency 
cf Jlimulus. 5. Inverts fucceJJive trains of motion. Inverts ideas. 6 . In- 
duces paralyfis and d!eath. VI. Cure of increafed exertion, j. Natural cure 
of exhaufiion of fenforial power. 2. Decreafe the irritations. VenefeHion. 
Cold. Abfiinence. 3. Prevent the previous cold fit. Opium. Bark. 

Warmth. Anger. Surprife.. 4. Excite fome other part of the fyfiem.. 
Opium and warm bath relieve pains both from defell and from excefs of Jli- 
mulus. 5„ Firjl increaje the Jlimulus above, and then decreafe it beneath 
the natural quantity.. VII.. Cure of decreafed exertion. 1. Natural cure 
by accumulation of fenforial power. Ague-fits. Syncope. 2. Increafe the 
Jlimulation, by wine, opium, given fo as not to intoxicate. Cheerful ideas. 
3. Change the kinds of Jlimulus. 4. Stimulate the affociated organs. Bliflers 
of ufe in heart -burn,, and cold extremities. 5. Decreafe the Jlimulation for 
a time, cold bath. 6 . Decreafe the Jlimulation below natural, and then in- 
creafe it above natural. Bark after emetics. Opium after venefeElior.: 
Pr allice of Sydenham, in chlorofis. 7. Prevent unnecejfary expenditure of 
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Jenforial power. Decumbent pojltire , Jilence, darknefs. Pulfe quickened by 
rijing out of bed. 8. To the greatefi degree of quiefcence apply the leaft 
flimulus. Otherwife paralyjis or inflammation of the organ enfues. Gin, 
wine, blijlers , deflroy by too great Jlimuldtich in fevers with debility. In- 
toxication -in the flighteft degree fucceeded by debility. ' Golden rule for de- 
termining the bejl degree of flimulus in low fevers. Another golden rule for 
determining the quantity of fpirit which thofe , who are debilitated by drinking it., 
play fafely omit . 

I. Of fibrous contraption. 

i. IF two particles of iron lie near each other without motion, 
and afterwards approach each other ; it is reafonable to conclude that 
fomething befides the iron particles is the caufe of their approxima- 
tion ; this invifible fomething is termed magnetifm. In the fame 
manner, if the particles, which compofe an animal mufcle, do not 
touch each other in the relaxed flate of the mufcle, and are brought 
into contact during the contraction of the mufcle ; it is reafonable to 
conclude, that fome other agent is the caufe of this new approxima- 
tion. For nothing can a£t, where it does not exift; for to a£t in- 
cludes to exift ; and therefore the particles of the mufcular fibre 
(which in its ftate of relaxation are fuppofed not to touch) cannot af- 
fect each other without the influence of fome intermediate' agent ; 
this agent is here termed the fpirit of animation, or fenforial power, 
but may with equal propriety be termed the power, which caufes 
contraction ; or may be called by any other name, which the reader 
may choofe to affix to it. 

The contraction of a mufcular fibre may be compared to the follow- 
ing electric experiment, which is here mentioned not as a philofophi- 
cal analogy, but as an illuftration or fimile to facilitate the conception 
of a difficult fubjeCt. Let twenty very fmall Leyden phials properly 
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coated be hung in a row by fine filk threads at a fmall diftance front 
each other ; let the internal charge of one phial be pofitive, and of the 
other negative alternately, if a communication be made from the in- 
ternal furface of the firft to the external furface of the laft in the row, 
they will all of them inuantly approach each other, and thus fhorten 
a line that might connect them like a mufcular fibre. See Botanic 
Garden, p. i> Canto I. 1 . 202, note on Gymnotus. 

The attractions of eleCtricity or of magnetifm do not apply philo- 
sophically to the illuftration of the contraction of animal fibres, fince 
the force of thofe attractions increafes in fome proportion inverfely as 
the diftance, but in mufcular motion there appears no difference in 
velocity or ftrength duriug the beginning or end of the contraction, 
but what may be clearly afcribed to the varying mechanic advantage 
in the approximation of one bone to another. Nor can mufcular mo- 
tion be aflimilated with greater plaufibility to the attraction of cohefion 
or elafticity ; for in bending a fteel fpring, as a fmall fword, a lefs 
force is required to bend it the firft inch than the fecond ; and the 
fecond than the third ; the particles of fteel on the convex fide of the 
bent fpring endeavouring to reftore themfelves more powerfully tire 
further they are drawn from each other. See Botanic Garden, P. 1. 
addit. Note XVIII. 

I am aware that this may be explained another way, by fuppofing 
the elafticity of the fpring to depend more on the compreffion of the 
particles on the concave fide than on the extenfion of them on the con- 
vex fide ; and by fuppofing the elafticity of the elaftic gum to depend 
more on the refiftance to the lateral compreffion of its particles than 
to the longitudinal extenfion of them. Neverthelefs in mufcular 
contraction, as above obferved, there appears no difference in the ve» 
locity or force of it at its commencement or at its termination from 
whence we muft conclude that animal contraction is governed by 
laws of its own, and not by thofe of mechanics, chemiftry, magne- 
tifm, or electricity. 
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On thefe accounts I do not think the experiments conclufive, 
which were lately publifhed by Galvani, Volta, and others, to (hew 
a fimilitude between the fpirit of animation, which contracts the 
mufcular fibres, and the eledtric fluid. Since the eledtric fluid may 
adt only as a more potent ftimulus exciting the mufcular fibres into 
adtion, and not by fupplyiug them with a new quantity of the fpirit 
of life. Thus in a recent hemiplegia I have frequently obferved, 
when the patient yawned and ftretched himfelf, that the paralytic 
limbs moved alfo,. though they were totally difobedient to the will. 
And when he was eledtrified by palling (hocks from the affedted hand 
to the affedted foot, a motion of the paralytic limbs was alfo produced. 
Now as in the adt of yawning the mufclesofthe paralytic limbs were 
excited into adtion by the ftimulus of the irkfomenefs of a continued 
pofture, and not by any additional quantity of the fpirit of life ; fo 
we may conclude, that the paflage of the eledtric fluid, which pro- 
duced a fimilar efFedt, adted only as a ftimulus, and not by fupplying 
any addition of fenforial power. 

If neverthelefs this theory fhould ever become eftablifhed, a ftimu- 
lus rauft be called an edudtor of vital ether; which ftimulus may 
confift of fenfation or volition, as in the eledtric eel, as well as in the 
appulfes of external bodies ; and by drawing off the charges of vital 
fluid may occafton the contradtion or motions of the mufcular fibres, 
and organs of fenfe. 

2. The immediate effedt of the adtion of the fpirit of animation or 
fenforial power on the fibrous parts of the body, whether it acts in 
the mode of irritation, fenfation, volition, or afi'ociation, is a con- 
tradtion of the animal fibre, according to the fecond law of animal 
caufation. Sedt. IV. Thus the ftimulus of the blood induces the 
contradtion of the heart ; the agreeable tafte of a ftrawberry produces 
the contradtion of the mufcles of deglutition ; the effort of the will 
contradts the mufcles, which move the limbs in walking ; and by 
aflociation other mufcles of the trunk are brought into contradtion to 
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pieferve the balance of the body. The fibrous extremities of the or- 
gans of fenfe have been (hewn, by the ocular fpeCtra in SeCt. III. to 
luffer fimilar contraction by each of the above modes of excitation ; 
and by their configurations to conftitute our ideas. 

3. After animal fibres have for fome time been excited into contrac- 
tion, a relaxation fucceeds, even though the exciting caufe continues 
to a&r. In refpeCt to the irritative motions this is exemplified in the 
periftaltic contractions of the bowels ; which ceafe and are renewed 
alternately, though the ftimulus of the aliment continues to be uni- 
formly applied ; in the fenfitive motions, as in ftrangury, tenefmus, 
and parturition, the alternate contractions and relaxations of the muf- 
cles exift, though the ftimulus is perpetual. In our voluntary ex- 
ertions it is experienced, as no one can hang long by the hands, how- 
ever vehemently he wills fo to do ; and in the aflociate motions the 
conftant change of our attitudes evinces the neceflity of relaxation to 
thofe mufcles, which have been long. in aCtion. 

This relaxation of a mufcle after its contraction, even though the 
ftimulus continues to be applied, appears to arife from the expenditure 
or diminution of the fpirit of animation previoufly refident in the muf- 
cle, according to the fecond law of animal caufation in SeCt. IV. 
In thofe conftitutions, which are termed weak, the fpirit of anima- 
tion becomes fooner exhaufted, and tremulous motions are produced, 
as in the hands of infirm people, when they lift a cup to their mouths. 
This quicker exhauftion of the fpirit of animation is probably owing 
to a lefs quantity of it refiding in the aCting fibres, which therefore 
more frequently require a fupply from the nerves, which belong to 
them. 

4. If the fenforial power continues to aCt, whether it aCts in the 
mode of irritation, fenfation. Volition, or aflbciation, a new con- 
traction of the animal fibre fucceeds after a certain interval; which 
interval is of Ihorter continuance in weak people than in ftrong ones. 
This is exemplified in the fhaking of the hands of weak people, when 
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they attempt to write. In a manufcript epiftle of one of my cor- 
refpondents, which is written in a fmall hand, I obferved from four 
to fix zigzags in the perpendicular ftroke of every letter, which 
fhews that both the contractions of the fingers, and intervals be- 
tween them, muft have been performed in very fhort periods of 
time. 

The times of contraction of the mofcles of enfeebled people being 
lefs, and the intervals between thofe contractions being lefs alfo, ac- 
counts for the quick pulfe in fevers with debility, and in dying ani- 
mals. The Ihortnefs of the intervals between one contraction and 
another in weak conftitutions, is probably owing to the general defi- 
ciency of the quantity of the fpirff of animation, and that therefore 
there is a lefs quantity of it to be received at each interval of the ac- 
tivity of the fibres. Hence in repeated motions, as of the fingers in 
performing on the harpfichord, it would at firft fight appear, that 
fvviftnefs and ftrength were incompatible ; neverthelefs the fingle 
contraction of a mufcle is performed with greater velocity as well as 
with greater force by vigorous conftitutions, as in throwing a 
javelin. 

There is however another circumftance, which may often contri- 
bute to caufe the quicknefs of the pulfe in nervous fevers, as in ani- 
mals bleeding to death in the flaughter-houfe ; which is the deficient 
quantity of blood ; whence the heart is but half diftended, and in con- 
fequence fooner contracts. See SeCt. XXX11. 2 . i. 

F$£we. muft not confound frequency of repetition with quicknefs 
of motion, or the number of pulfations with the velocity, with which 
the fibres, which conftitute the coats of the arteries, contract them- 
felves. For where the frequency of the pulfations is but feventy-five 
in a minute, as in health ; the contracting fibres, which conftitute the 
fides of the arteries, may move through a greater fpace in a given 
time, than where the frequency of puliation is one hundred and fifty 
in a minut«y as in fome fevers with great debility. For if in thofe 
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fevers the arteries do not expand themfelves in their diaftole to more 
than half the ufual diameter of their diaftole in health, the fibres 
which conftitute their coats, will move through a lefs fpace in a mi- 
nute than in health, though they make two pulfations for one. 

Suppofe the diameter of the artery during its fyftole to be one line, 
and that the diameter of the fame artery during its diaftole is in health 
is four lines, and in a fever with great debility only two lines. It fol- 
lows, that the arterial fibres contrail in health from a circle of twelve 
lines in circumference to a circle of three lines in circumference, that 
is they move through a fpace of nine lines in length. While the ar- 
terial fibres in the fever with debility would twice contrail: from a 
circle of fix lines to a circle of three lines ; that is while they move 
through a fpace equal to fix lines. Hence though the frequency of 
pulfation in fever be greater as two to one, yet the Velocity of con- 
traction in health is greater as nine to fix, or as three to two. 

On the contrary in inflammatory difeafes with ftrength, as in the 
pleurily, the velocity of the contracting fides of the arteries is much 
greater than in health, for if we fuppofe the number of pulfations in 
a pleurily to be half as much more than in health, that is as one hun- 
dred and twenty to eighty, (which is about what generally happens 
in inflammatory difeafes) and if the diameter of the artery in diaftole 
be one third greater than in health, which I believe is near the truth, 
the refult will be, that the velocity of the contrailile fides of the ar- 
teries will be in a pleurily as two and a half to one, compared to the 
velocity of their contraction in a ftate of health, for if the circum- 
ference of the fyftole of the artery be three lines, . and the diaftole in- 
health be twelve lines in circumference, and in a pleurify eighteen 
lines ; and fecondiy, if the artery pulfates thrice in the difeafed ftato 
for twice in the healthy one, k foiiows, that the velocity of contrac- 
tion in the difeafed ftate to that in the healthy ftate will be forty-five 
to eighteen, or as two and a half to one. 
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From hence it would appear, that if we had a criterion to deter- 
mine the velocity of the arterial contractions, it would at the fame 
time give us their ftrength, and thus be of more fervice in diftinguiflv- 
ing difeafes, than the knowledge of their frequency. As fuch a cri- 
terion cannot be had, the frequency of pulfation, the age of the pa- 
tient being allowed for, will in fome meafure affift us to diftinguifh 
arterial strength from arterial debility, fince in inflammatory difeafes 
with ftrength the frequency feldom exceeds one hundred and eighteen 
or one hundred and twenty pulfations in a minute; unlefs under pe- 
culiar circumftance, as the great additional ftimuli of wine or of ex- 
ternal heat. 

5. After a mufcle or organ of fenfe has been excited into contrac- 
tion, and the feul'orial power ceafes to aft, the laft fltuation or con- 
figuration of it continues ; unlefs it be difturbed by the aftion of fome 
antagonift fibres, or other extraneous power. Thus in weak or lan- 
guid people, wherever they throw their limbs on their bed or fofa, 
there they lie, till another exertion changes their attitude ; hence one 
kind of ocular fpeftra feems to be produced after looking at bright 
objects ; thus when a fire-flick is whirled round in the night, there 
appears in the eye a complete circle of fire ; the aftion or configuration 
of one part of the retina not ceafing before the return of the whirling 
fire. 

Thus if any one looks at the fetting fun for a fhort time, and then 
covers his clofed eyes with his hand, he will for many feconds of time 
perceive the image of the fun on his retina. A fimilar image of all 
other bodies would remain lome time in the eye, but is effaced by the 
eternal change of the motions of the extremity of this nerve in our 
attention to other objects. See SeCt. XVII. 1.3. on Sleep. Hence 
the dark fpots, and other ocular fpe&ra, are more frequently attended 
to, and remain longer in the eyes of weak people, as after violent ex- 
ercife, intoxication, or want of fleep. 
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6. A contraction of the fibres fomewhat greater than ufual intro- 
duces pleafurable fenfation into the fyftem, according to the fourth 
law of animal cauiation. Hence the pleafure in the beginning of 
drunkennefs is owing to the increafed action of the fyftem from the 
ftimulus of vinous fpirit or of opium. If the contractions be ftill 
greater in energy or duration, painful feufations are introduced, as in 
confequence of great heat, or cauftic applications, or fatigue. 

If any part of the fyftem, which is ufed to perpetual activity, as 
the ftomach, or heart, or the fine veffels of the fkin, aCts for a time 
with lefs energy, another kind of painful fenfation enfues, which is 
called hunger, or faintnefs, or cold. This occurs in a lefs degree ire 
the locomotive mufcles, and is called wearyfomenefs. In the two- 
former kinds of fenfation there is an expenditure of fenforial power,, 
in thefe latter there is an accumulation of it. 

7. We have ufed the words exertion of fenforial power as a general 
term to exprefs either irritation, fenfation, volition, or aflociation \ 
that is, to exprefs the activity or motion of the fpirit of animation, at 
the time it produces the contractions of the fibrous parts of the fyftem. 
It may be fuppofed that there may exift a greater or lefs mobility of 
the fibrous parts of our fyftem, or a propenfity to be ftimulated into 
contraction by the greater or lefs quantity or energy of the fpirit of 
animation ; and that hence if the exertion of the fenforial power be in 
its natural ftate, and the mobility of the fibres be increafed, the fame 
quantity of fibrous contraction will be caufed, as if the mobility of 
the fibres continues in its natural ftate, and the fenforial exertion be 
increafed. 

Thus it may be conceived, that in difeafes accompanied with 
ftrength, as in inflammatory fevers with arterial ftrength, that the 
caufe of greater fibrous contraCtiou may exift in_the increafed. mobi- 
lity of the fibres, whofe contractions are thence both, more forceable. 
and more frequent. And that in difeafes attended with debility,, as 
ill nervous fevers, where the fibrous contractions are weaker, and. 
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more frequent, it may be conceived that the caufe confifts in a de- 
creafe of mobility of the fibres ; and that thofe weak conftitution8, 
which are attended with cold extremities and large pupils of the eyes, 
may poflefs lels mobility of the contractile fibres, as well as lefs quan- 
tity of exertion of the fpirit of animation. 

In anfwer to this mode of reafoning it may be fufficient to obferve, 
that the contractile fibres confift of inert matter, and when the fen- 
forial power is withdrawn, as in death, they poflefs no power of mo- 
tion at all, but remain in their laft Hate, whether of contraction or 
relaxation, and muft thence derive the whole of this property from 
the fpirit of animation. At the fame time it is not improbable, that 
the moving fibres of ftrong people may poflefs a capability of receiving 
or containing a jgreater quantity of the fpirit of animation than thofe 
of weak people.? 

In every conCra&ion of a fibre there is an expenditure of the fenfo- 
rial power, or fpirit of animation ; and where the exertion of this 
fenforial power has been for fome time increafed, and the mufcles or 
organs of fenfe have in confequence aCted with greater energy, its 
propenfity to activity is proportionally leflened ; which is to be afcrib- 
ed to the exhauftion or diminution of its quantity. On the contrary, 
where there has been lefs fibrous contraction than ufual for a certain 
time, the fenforial power or fpirit of animation becomes accumulated 
in the .inactive part of the lyftem. Hence vigour fucceeds reft, and 
hence the propenfity to a&ion of all our organs of fenfe and mufcles 
is in a ftate of perpetual fluctuation. The irritability for inftance of 
the retina, that is, its quantity of fenforial power, varies every mo- 
ment according to the brightnefs or obfcurity of the objeCt laft beheld 
compared with the prefent one. The fame occurs to our fenfe of 
heat, and to every part of our fyftem, which is capable of being ex- 
cited into aCtion. 

When this variation of the exertion of the fenforial power becomes 
much and permanently above or beneath the natural quantity, it be- 
come* 
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comes a difeafe. If the irritative motions be too great or too little, 
it Ihews that the Itimulus of external things affect this fenforial power 
'•too violently or too inertly. If the fenfitive motions be too great or 
too little, the caufe arifes from the deficient or exuberant quantity of 
fenfation produced in confequence of the motions of the mufcular 
fibres or organs of fenfe ; if the voluntary actions are difeafed the 
caufe is to be looked for in the quantity of volition produced in con- 
fequence of the deiire or averfion occafioned by the painful or plea- 
•iurable fenfations above mentioned. And the difeafes of affociations 
probably depend on the greater or lefs quantity of the other three -fen- 
forial powers by which they were formed. 

From whence it appears that the propenfity to action, whether it 
-be called irritability, fenfibility, voluntarily, or aflociability, is only 
another mode of expreffion for the quantity of fenforial power refiding 
in the organ to be excited. And that on the contrary the words in- 
irritability and infeufibility, together with inaptitude to voluntary 
and affociate motions, are fynonymous with deficiency of the quantity 
of fenforial power, or of the fpirit of animation, refiding in the organs 
to be excited. 



II. Of fenforial Exertion. 

1. There are three circumltances to be attended to -in the produc- 
tion of animal motions. lit. The ftimulus. 2d. The fenforial power. 
3d. The contractile fibre. lit. A Itimulus, external to the organ, 
originally induces into aCtion the fenforial faculty termed irritation ; 
this produces the contraction of the fibres, which, if it be perceived at 
all, introduces pleafure or pain ; which in their aCtive Rate are termed 
fenfation; which is another fenforial faculty, and occafionally pro- 
duces contraction of the fibres ; this pleafure or pain is therefore to be 
confidered as another Itimulus, which may either aCt alone or in con- 
junction with the former faculty of the fenforium termed irritation. 

L This 
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This new ftimulus of pleafure or pain either induces into action the 
fenforial faculty termed fenfation, which then produces the contrac- 
tion of the fibres ; or it introduces defire or averfion, which excite 
into aCtion another fenforial faculty, termed volition, and may there- 
fore be confidered as another ftimulus, which either alone or in con- 
junction with one or both of the two former faculties of the fenforium 
produces the contraction of animal fibres. There is another fenforial 
power, that of aflociation, which perpetually, in conjunction with 
one or more of the above, and frequently fingly, produces the con- 
traction of animal fibres, and which is itfelf excited into aCtion by the 
previous motions of contracting fibres. 

Now as the fenforial power, termed irritation, refiding in any par- 
ticular fibres, is excited into exertion by the ftimulus of external 
bodies aCting on thofe fibres; the fenforial power, termed fenfation, 
refiding in any particiflar fibres is excited into exertion by the ftimulus 
of pleafure or pain aCting on thofe fibres j the fenforial power, termed 
volition, refiding in any particular fibres is excited into exertion by 
the ftimulus of defire or averfion ; and the fenforial power, termed 
aflociation, refiding in any particular fibres, is excited into aCtion by 
the ftimulus of other fibrous motions, which had frequently preceded 
them. The word ftimulus may therefore be ufed without impro- 
priety of language, for any of thefe four caufes, which excite the 
four fenforial powers into exertion. For though the immediate caufe , 
of volition has generally been termed a motive ; and that of irritation 
only has generally obtained the name of Jlimulus-, yet as the imme- 
diate caufe, which excites the fenforial powers of fenfation, or of af- 
fociation into exertion, have obtained no general name, we fhall ufe 
the word ftimulus for them all. 

Hence the quantity of motion produced in any particular part of 
the animal fyftem will be as the quantity of ftimulus and the quantity 
of fenforial power, or fpirit of animation, refiding in the contracting 
fibres. Where both thefe quantities are great, Jlrength is produced, 

when 
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when that word is applied to the motions of animal bodies. Where 
-either of them is deficient, weaknefs is produced, as applied to the 
motions of animal bodies. 

Now as the fenforial power, or fpirit of animation, is perpetually 
exhaufted by the expenditure of it in fibrous contractions, and is per- 
petually renewed by the fecretion or production of it in the brain and 
fpinal marrow, the quantity of animal ftrength muft be in a perpetual 
Rate of fluctuation on this account ; and if to this be added the un- 
ceafing variation of all the four kinds of ftimulus above defcribed, 
which produce the exertions of -the fenforial powers, the ceafelefs vi- 
ciflitude of animal ftrength becomes eafily comprehended. 

If the quantity of fenforial power remains the fame, and the quan- 
tity of ftimulus be leflened, a weaknefs of the fibrous contractions 
enfues, which may be denominated debility from defedl -of 'ftimulus. If 
the quantity of ftimulus remains the fame, and the quantity of fen- 
forial power be leflened, another kind of weaknefs enfues, which may 
be termed debility from defect of fenforial power ; the former of thefe 
is called by Dr. Brown, in his Elements of Medicine, direct debility, 
and the latter indirect debility. The coincidence of fome. parts of 
this work with -correfpondent deductions in the Brunonian Elementa 
Medicina, a work (with fome exceptions) of great genius, muft be 
confidered as confirmations of the truth of the theory, as they were 
probably arrived at by different trains of reafor.ing. 

Thus in thofe who have been expofed to cold and hunger there is a 
deficiency of ftimulus. While in nervous fever there is a deficiency 
of fenforial power. And in habitual drunkards, in a morning before 
their ufual potation, there is a deficiency both of ftimulus and of fen- 
forial power. While, on the other hand, in the beginning of intoxica- 
tion there is an excefs of ftimulus; in the hot-ach, after the hands 
have been immerfed in fnow, there is a redundancy of fenforial 
power ; and in inflammatory difeafes with arterial ftrength, there is 
an excefs of both. 
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Hence if the fenforial power be leffened, while the quantity of fti» 
mulus remains the fame, as in nervous fever,, the frequency of repetition 
of the arterial contractions may continue, but. their force in refpeCt to. 
removing obftacles, as in promoting the circulation of the blood, or the 
velocity of each contraction,, will be diminifhed, that is,. the animal, 
ffrength will be leffened. And fecondly, if the quantity of fenforial.' 
power be leffened,. and the ftimulus be increafed. to a certain degree, 
as in giving opium in nervous fevers,, the arterial contractions maybe 
performed more frequently than natural,, yet. with lefs ftrength.. 

And. thirdly,, if the fenforial power, continues the .fame in refpeCt to> 
quantity, and the ftimulus be. fomewhat diminifhed, as in going into a 
darkilh room, or.into a coldifh bath, .fuppofe of about eighty degrees off 
heat, as Buxton-bath, a temporary weaknefs of. the : affeCted .fibres is, 
induced, till an accumulation of fenforial power, gradually fucceeds,, 
and counterbalances the deficiency, of ftimulus, . and then the. baths 
ceafes to. feel cold, and the room ceafes to appear dark ; becaufe the~ 
fibres of the fubcutaneous veffels, or. of the organs of fenfe, ,aCt with ; 
their ufual. energy. 

A fet of mufcular fibres may thus be flinaulated into violent ex-? 
ertion, that is, they may aft frequently, and with their whole fen-- 
forial power, but may neverthelefs not aCt ftrongly ; becaufe. the 
quantity of their fenforial power was. originally fmall, or was previ- 
ew fly exhaufted. Hence a ftimulus may be great, and the irritation . 
in confequence aCt with its full force, as in the hot. paroxifms of.' 
nervous fever; but if the fenforial power, termed irritation, be fmalb. 
in quantity,, the force of the fibrous contractions, and the times of . 
their continuance in their contracted ft ate, will be proportionally, 
fmall. 

In the fame manner in the hot paroxifm of putrid fevers, which , 
are fhewn in SeCt. XXXIII. to be inflammatory fevers with arterial - 
debility, the fenforial power termed fenfation is exerted with great, 
activity, yet the fibrous contractions, which produce the circulation . 
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of the blood, are performed without ftrength, becaufe the quantity 
of fetiforial power then redding in that part of the fyftem is fmall. 

Thus in irritative fever with arterial ftrength, that is, with ex- 
eefs of fpirit of animation, the quantity of exertion during the hot' 
part of the paroxifm is to be eftimated from the quantity of ftimulus,- 
and the quantity of- fenforial power. While in fenfitive (or inflam-- 
matory) fever with arterial Ifrength, that is, with excefs of fpirit of 
animation, the violent and forcible actions of the vafcular fyftem* 
during the hot part, of- the paroxifm are induced- by the exertions of- 
two fenforiah powers,, which are excited by two kinds- of ftimulus.-*- 
Thefe are the fenforial power of irritation excited by the ftimulus of 
bodies external to the moving fibres, and the fenforial power of fen-- 
fation excited, by the pain in confequence of the- increafed contractions 
of.thofe moving fibres: - 

And in infane people in fome cafes the' force of : their mufcular ac-- 
tions will be in proportion to the quantity of fenforial power, which 
they poflefs, and the quantity of the ftimulus of defire or averfion, 
which excites their volition, into ■ action; At the fame time in other 
cafes the ftimulus-of pain or pleafure, and the ftimulus of external 
bodies, may excite into-- adtion • the fenforial powders of fenfation and' 
irritation, and thus add greater force to their mufcular actions. 

The application of the ftimulus, whether- that ftimulus be fome 
quality of external- bodies, or pleafure or pain* or- defire or averfion, 
or a link of afTociation, excites, the correfpondent- fenforial power into 
adtion; and this caufes the contraction of the fibre. On the contrac- 
tion of the fibre a part of the fpirit of animation becomes expended, ' 
and the fibre ceafes to contract, though the ftimulus continues to be 
applied; till in a certain time the fibre having received a fupply of’ 
fenforial power is ready to contract again, if the ftimulus continues 
to be applied; If the ftimulus on the contrary be withdrawn, the 
fame quantity of quiefcent fenforial power becomes' refident in the 
fibre as before its contraction ; as appears from the readinefs for ac- 
tion 
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tioa of the large lpcomotive mufcles of the body in a fhort time after 
common exertion. 

But in thofe mufcular fibres, which are fubjeCt to conftant ftimu- 
f us, as the arteries, glands, and capillary veflels, another phenomenon 
occurs, if'their accuftomed ftimulus be withdrawn ; which is, that 
the. fenforial power becomes accumulated in the contractile fibres, 
owing to the want of its being perpetually expended, or carried away, 
by their ulual unremitted contractions. And on this account thofe 
mufcular fibres become afterwards excitable into their natural aCtions 
by a much weaker ftimulus ; or into unnatural violence of aCtion by 
rtheir accuftomed ftimulus, as is feen in the hot fits of intermittent 
fevers, which are in confequence of the previous cold ones. Thus 
rthe minute .veflels of the fkin are conftantly ftimulated by the fluid 
> matter of heat; if the quantity of this ftimulus of heat be a while 
diminifhed, as in covering the hands with fnow, the veflels ceafe to 
adt, as appears from the palenefs of the fkin ; if this cold application 
of fnow be continued but a fhort time, the fenforial power, which 
had habitually been fupplied to the fibres, becomes now accumulated 
in them, owing to the want of its being expended by their accuftomed 
contractions. And thence a lefs ftimulus of heat will now excite 
them into violent contractions. 

If the quiefcence of fibres, which had previoufly been fubjeCt to 
perpetual ftimulus, continues a longer time ; or their accuftomed 
ftimulus be more completely withdrawn ; the accumulation of fenfo- 
rial power becomes ftill greater, as in thofe expofed to cold and hun- 
ger ; pain is produced, and the organ gradually dies from the chemical 
changes, which take place in it ; or it is at a great diftance of time 
reftored to aCtiou by ftimulus applied with great caution in fmall 
quantity, as happens to fome larger animals and to many infeCts, 
which during the winter mouths lie benumbed with cold, and are 
faid to fleep, and to perfons apparently drowned, or apparently 
frozen to death. Snails have been faid to revive by throwing them 
n into 
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into water after having been many years Ihut up in the cabinets of 
the curious ; and eggs and feeds in general are reftored to life after 
many months of torpor by the ftimulus of warmth and moifture. 

The inflammation of lchirrous tumours, which have long exifted 
in a ftate of inadtion, is a procefs of this kind ; as well as the fenfibi- 
lity acquired by inflamed tendons and bones, which had at their 
formation a fimilar fenfibility, which had fo long lain dormant in their - 
uninflamed ftate. 

3. If after long quiefcence from defedt of ftimulus the fibres, 
which had previoufly been habituated to perpetual ftimulus, are again 
expofed to but their ufual quantity of it; as in thofe who have fuf- 
fered the extremes of cold or hunger ; a violent exertion of the af- 
fedted organ commences, owing, as above explained, to the great 
accumulation of fenforial power. This violent exertion not only di- 
minifhes the accumulated fpirit of animation, but at the fame time 
induces pleafure or pain into the fyftem, which, whether it be fuc- 
ceeded by inflammation or not, becomes an additional ftimulus, and 
adting along with the former one, produces ftill greater exertions ; 
and thus reduces the fenforial power in the contradting fibres beneath 
its natural quantity. 

When the fpirit of animation is thus exhaufted by ufelefs exer- 
tions, the organ becomes torpid or unexcitable into action, and a 
fecond fit of quiefcence fucceeds that of abundant adtivity. During 
this fecond fit of quiefcence the fenforial power becomes again accu- 
mulated, and another fit of exertion follows in train. Thefe viciffi- 
tudes of exertion and inertion of the arterial fyftem conftitute the 
paroxifms of remittent fevers ; or intermittent ones, when there is 
an interval of the natural adtion of the arteries between the exacerba- 
tions. 

In thefe paroxifms of fevers, which confift of the libration of the 
arterial fyftem between the extremes of exertion and quiefcence, either 
the fits become lefs and lefs violent from the contradtile fibres be- 
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coming lefs excitable to the ftimulus by habit, that is, by becoming 
accuftomed to it, as explained below XII. 3. 1. or the whole fenfo- 
rial power becomes exhaufted, and the arteries ceafe to beat, and the 
patient dies in the- cold part of the paroxifm. Or fecondly, fo much 
pain is introduced into the fyftem by the violent contradtions of the 
fibres, -that inflammation arifes, which prevents future cold fits by 
expending a part of the fenforial power in the extenfion of old vefifels 
or the produdtion of new ones; and thus preventing the too great ac- 
cumulation or exertion of kin other parts of the fyftem ; or which 
by the great increafe of ftimulus excites into great adtion the whole 
glandular fyftem as well as the arterial, and thence a greater quantity 
of fenforial power is produced in the brain, and thus its exhauftion in. 
any peculiar part of the fyftem ceafes to be affedted. 

4. Or thirdly, in confequence of the painful or pleafurable fenfa- 
tion above mentioned, defire and averfiou are introduced, and inordinate 
volition fucceeds; which by its own exertions expends fomuch of the 
fpirit of animation, that the two other fenforial faculties, or irritation 
and fenfation, adt fo much feebler ; that the paroxifms of fever, or 
that libration between the extremes of exertion and inadlivity of the 
arterial fyftem, gradually fubfides. On this account a temporary in- 
finity is a favourable fign in fevers, as I have had fome opportunities 
of obferving. 



III. Of repeated Stimulus. 

r. When a ftimulus is repeated more frequently than the expendi- 
ture of fenforial power can be renewed in the adding organ, the effedt 
of the ftimulus becomes gradually diminished. Thus if two grains of 
opium be fwallowed by a perfon unufed to fo ftrong a ftimulus, all 
the vafcular fyftems in the body adt with greater energy, all the fe- 
cretions and the abforption from thofe fecreted fluids are increafed in 

quantity 
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quantity ; and pleafure or pain are introduced into the fyftem, which 
adds an additional ftimulus to that already too great. After fome 
hours the fenforial power becomes diminifhed in quantity, expended 
by the great activity of the fyftem; and thence, when the ftimulus 
of the opium is withdrawn, the fibres will not obey their ufual de- 
gree of natural ftimulus, and a confequent torpor or quiefcence fuc- 
ceeds, as is experienced by drunkards, who on the day after a great 
excefs of fpirituous potation feel indigeftiou, head-ach, and general 
debility. 

In this fit of torpor or quiefcence of a part or of the whole of the 
fyftem, an accumulation of the fenforial power in the affected fibres 
is formed, and occafions a fecond paroxyfm of exertion by the applica- 
tion only of the natural ftimulus, and thus a libration of the fenforial 
exertion between one excefs and the other continues for two or three 
days, where the ftimulus was violent in degree; and for weeks in 
fome fevers, from the ftimulus of contagious matter. 

But if a fecond dole of opium be exhibited before the fibres have 
regained their natural quantity of fenforial power, its effect will be 
much lefs than the former, becaufe the fpirit of animation or fen- 
forial power is in part exhaufted by the previous excefs of exertion. 
Hence all medicines repeated too frequently gradually lofe their 
effeft, as opium and wine. Many things of difagreeable. tafte at firft 
ceafe to be difagreeable by frequent repetition, as tobacco ; grief and 
pain gradually diminilh, and at length ceafe altogether, and hence 
life itfelf becomes tolerable. 

Befides the temporary diminution of the fpirit of animation or fen- 
forial power, which is naturally ftationary or refident in every living 
fibre, by a fingle exhibition of a powerful ftimulus, the contractile 
fibres themfelves, by the perpetual application of a new quantity of 
ftimulus, before they have regained thei'r natural quantity 1 - of fenforial 
power, appear to fufFer in their capability of receiving fo much as the 
natural quantity of fenforial power ; and hence a permanent defici- 
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ency of fpirit of animation takes place, however long the ftim ulus 
may have been withdrawn. On this caufe depends the permanent 
debility of thofe, who have been addicted to intoxication, the general 
weaknefs of old age, and the natural debility or inirritability of thole, 
who have pale fkins and large pupils of their eyes. 

There is a curious phenomenon belongs to this place, which has 
always appeared difficult of folution ; and that is, that opium or aloes 
may be exhibited in fmall dofes at firft, and gradually increafed to 
very large ones without producing ftupor or diarrhoea. In this cafe, 
though the opium and aloes are given in fuch fmall dofes as not to 
produce intoxication or catharfis, yet they are exhibited in quantities 
fufficient in fome degree to exhauft the fenforial power, and hence a 
ftronger and a ftronger dofe is required; otherwife the medicine 
would foon ceafe to a£t at all. 

On the contrary, if the opium or aloes be exhibited in a large dofe 
at firft, fo as to produce intoxication or diarrhoea ; after a few repe- 
titions the quantity of either of them may be diminiffied, and they 
will ftill produce this effeft. For the more powerful ftimulus dif- 
fevers the progreffive catenations of animal motions, defcribed in 
Se£t. XVII. and introduces a new link between them ; whence every 
repetition ftrengthens this new aflociation or catenation, and the fti- 
mulus may be gradually decreafed, or be nearly withdrawn, and yet 
the effedt fhall continue ; becaufe the fenforial power of aflociation or 
catenation being united with the ftimulus, increafes in energy with 
every repetition of the catenated circle ; and it is by thefe means that 
all the irritative aflociations of motions are originally produced. 

2. When a ftimulus is repeated at fuch diftant intervals of time, 
that the natural quantity of fenforial power becomes completely re- 
flored in the adting fibres, it will a 61 with the fame energy as when 
firft applied. Hence thofe who have lately accuftomed themfelves to 
large dofes of opium by beginning with fmall ones, and gradually in- 
creafing them, and repeating them frequently, as mentioned in the 

preceding 
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preceding paragraph ; if they intermit the ufe of it for a few days 
only, muft begin again with as fimall dofes as they took at firft, other- 
wife they will experience the inconveniences of intoxication. 

On this circumftance depend the conftant unfailing effects of the 
various kinds of ftimulus, which excite into adtion all the vafcular 
fyftems in the body ; the arterial, venous, abforbent, and glandular 
veflels, are brought into perpetual unwearied adtion by the fluids, 
which are adapted to ftimulate them ; but thefe have the fenforial 
power of aflociation added to that of irritation, and even in fome de- 
gree that of fenfation, and even of volition, as will be fpoken of in 
their places ; and life itfelf is thus carried on by the produdtion of fen- 
forial power being equal to its wafte or expenditure in the perpetual 
movement of the vafcular organization. 

3. When a ftimulus is repeated at uniform intervals of time with 
fuch diftances between them, that the expenditure of fenforial power 
in the adting fibres becomes completely renewed, the eftedt is pro- 
duced with greater facility or energy. For the fenforial power of 
aflociation is combined with the fenforial power of irritation, or, 
in common language, the acquired habit afiifts the power of the 
flimulus. 

This circumftance not only obtains in the annual and diurnal cate- 
nations of animal motions explained in Sect. XXXVI. but in every 
lefs circle cf adtions or ideas, as in the burthen of a fong, or the ite- 
rations of a dance ; and conftitutes the pleafure we receive from re- 
petition and imitation ; as treated of in Sedt. XXII. 2 : 

4. When a ftimulus has been many times repeated at uniform in- 
tervals, fo as to produce the complete adtion of the organ, it may 
then be gradually diminilhed, or totally withdrawn, and the adlion 
of the organ will continue. For the fenforial pow'er of aflociation 
becomes united with that of irritation, and by frequent repetition be- 
comes at length of fufficient eiaergy to carry on the new link in 
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the circle of actions, without the irritation which at firft intro- 
duced it. 

Hence, when the bark is given at Hated intervals for the cure of 
intermittent fevers, if fixty grains of it be given every three hours for 
the twenty-four hours preceding the expected paroxyfm, fo as to Si- 
mulate the defective part of the fyftem into adtion, and by that means 
to prevent the torpor or quiefcence of the fibres, which conftitutes the 
cold fit ; much lefs than half the quantity, given before the time at 
which another paroxyfm of quiefcence would have taken place, will 
be fufficient to prevent it ; becaufe now the fenforial power, termed 
affociation, adts in a twofold manner. Firft, in refpedt to the period 
of the catenation in which the cold fit was produced, which is now 
diflevered by the ftronger ftimulus of the firft dofes of the bark ; and, 
fecondly, becaufe each dofe of bark being repeated at periodical times, 
has its efFedt increafed by the fenforial faculty of aflociation being com- 
bined with that of irritation ." 

Now, when fixty grains of Peruvian bark are taken twice a day, 
fuppofe at ten o’clock and at fix, for a fortnight, the irritation ex- 
cited by this additional ftimulus becomes a part of the diurnal circle 
of adtions, and will at length carry on the increafed adtion of the 
fyftem without the afliftance of the ftimulus of the bark. On this 
theory the bitter medicines, chalybeates, and opiates in appropri- 
ated dofes, exhibited for a fortnight, give permanent ftrength to pale 
feeble children, and other weak conftitutions. 

5. When a defedt of ftimulus, as of heat, recurs at certain diurnal 
intervals, which induces fome torpor or quiefcence of a part of the 
fyftem, the diurnal catenation of adtions becomes difordered, and a 
new aflociation with this link of torpid adtion is formed ; o,n the next 
period the quantity of quiefcence will be increafed, fuppofe the fame 
defedt of ftimulus to recur, becaufe' now the new aflociation con- 
3 fpires 
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fpires with the defedlive irritation in introducing the torpid adlion 
of this part of the diurnal catenation. In this manner many fever- 
fits commence, where the patient is for fome days indifpofed at cer- 
tain hours, before the cold paroxifm of fever is completely formed. 
See Seel. XVII. 3. 3. on Catenation of Animal Motions. 

6. If a flimulus, which at firft excited the affedled organ into fo 
great exertion as to produce fenfation, be continued for a certain time, 
it will ceafe to produce fenfation both then and when repeated, though 
the irritative motions in confequence of it may continue or be re- 
excited. 

Many catenations of irritative motions were at firft fucceeded by 
fenfation, as the apparent motions of objects when we walk paft them, 
and probably the vital motions themfelves in the early date of our ex- 
iftence. But as thofe fenfations were followed by no movements of 
the fyftem in confequence of them, they gradually ceafed to be pro- 
duced, not being joined to any fucceeding link of catenation. Hence 
contagious matter, which has for fome weeks ftimulated the fyftem 
into great and permanent fenfation, ceafes afterwards to produce gene- 
ral fenfation, or inflammation, though it may ftill induce topical irri- 
tations. See Seel. XXXIII. 2. 8. XIX. 10. 

Our abforbent fyftem then feems to receive thofe contagious mat- 
ters, which it has before experienced^ in the fame manner as it im- 
bibes common moifture or other fluids ; that is, without being 
thrown into fo violent action as to produce fenfation ; the confe- 
quence of which is an increafe of daily energy or adlivity, till inflam- 
mation and its confequences fucceed. 

7. If a ftimulus excites an organ into fuch violent contradlions as to 
produce fenfation, the motions of which organ had not ufually pro- 
duced fenfation, this new fenforial power, added to the irritation oc- 
cafioued by the ftimulus, increafes the adlivity of the organ. And if 
this activity be catenated with the diurnal circle of adlions, an in- 
creafing inflammation is produced ; as in the evening paroxyfms of 

fmall- 



86 



OF STIMULUS AND EXERTION. Sect. XII. 4. 

fm all- pox, and other fevers with inflammation. And hence' fchirrous 
tumours, tendons and membranes, and probably the arteries them- 
felves become inflamed, when they are ftrongly ftimulated. 



IV. Of Stimulus greater than natural. 

1. A quantity of ftimulus greater than natural, producing an in- 
creafed exertion of fenforial power, whether that exertion be in the 
•mode of irritation, fenfation, volition, or aflociation, diminiflies the 
general quantity of it. This fadt is obfervable in the progrefs of in- 
toxication, as the increafed quantity or energy of the irritative mo- 
tions, owing to the ftimulus of vinous fpirit, introduces much plea- 
furable fenfation into the fyftem, and much exertion of mufcular or . 
fenfual motions in confequence of this increafed fenfation ; the volun- 
tary motions, and even the aflociate ones, become much impaired 
or diminifhed ; and delirium and ftaggering fucceed. See Sedt. XXL 
on Drunkeunefs. And hence the great proftration of the ftrength of 
the locomotive mufcles-in fome fevers, is owing to the exhauftion 
of fenforial power by the increafed adtion of the arterial fyftem. 

In like manner a ftimulus greater than natural, applied to a part of 
the fyftem, increafes the exertion of fenforial power in that part, and 
diminifhes it in fome other part. As in the commencement of fcarlet 
fever, it is ufual to fee great rednefs and heat on the faces and breads 
of children, while at the fame time their feet are colder than natural; 
partial heats are obfervable in other fevers with debility, and are ge- 
nerally attended with torpor or quiefcence of fome other part of the 
fyftem. But the fe partial exertions of fenforial power are fometimes - 
attended with increafed partial exertions in other parts of the fyftem, 
which fympathize with them, as the flufhing of the face after a full 
meal. Both thefe therefore are to be afcribed to fyanpathetic afloci- 
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ations, explained in Sed. XXXV. and not to general exhauftion or 
accumulation of fenforial power. 

2. A quantity of flimulus greater than natural, producing an in- 
creafed exertion of fenforial power in any particular organ, diminifhes 
the quantity of it in that organ. .This appears from the contradions 
of animal fibres being not fo eafily excited by a lefs ftimulus after the 
organ has been fubjeded to a greater. Thus after looking at any lu- 
minous objed of afmall fize, as at the fetting fun, for a fhort time, 
fo as not much to fatigue the eye, this part of the retina becomes lefs 
fenfible to fmaller quantities of light ; hence when the eyes are turned 
on other lefs luminous parts of the fky, a dark fpot is feen refembling 
the fhape of the fun, or other luminous object which we laft behold. 
See Sed. XL. No. 2. 

Thus we are fome time before we can diftinguifh objects in an 
obfcure room after coming from bright day-light, though the iris 
prefently contrads itfelf. We are not able to hear weak founds 
after loud ones. And the ftomachs of thole who have been much 
habituated to the ftronger ftimulus of fermented or fpirituous liquors, 
are not excited into due adion by weaker ones. 

3. A quantity of ftimulus fomething greater than the laft men- 
tioned, or longer continued, induces the organ into fpafmodic adion, 
which ceafes and recurs alternately. Thus on looking for a time on 
the fetting fun, fo as not greatly to fatigue the fight, a yellow fpec- 
trum is feen when the eyes are clofed and covered, which continues 
for a time, and then difappears and recurs repeatedly before it entirely 
vanifhes. See Sed. XL. No. 5. Thus the adion of vomiting 
ceafes and is renewed by intervals, although the emetic drug is 
thrown up with the firft effort. A tenefmus continues by intervals 
fome time after the exclufion of acrid excrement ; and the pulfations 
of the heart of a viper are faid to continue fome time after it is cleared 
from its blood. 
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In thefe cafes the violent contractions of the fibres produce pain 
according to law 4; and this pain conftitutes an additional kind or 
quantity of excitement, which again induces the fibres into contrac- 
tion, and which painful excitement is again renewed, and again in- 
duces contractions of the fibres with gradually dimiuifhing effedt. 

4. A quantity of ftimulus greater than that laft mentioned, or 
longer continued, induces the antagonift mufcles into fpafmodic ac- 
tion. This is beautifully illuftrated by the ocular fpeCtra defcribed 
in Sedt. XL. No. 6. to which the reader is referred. From thofe 
experiments there is reafon to conclude that the fatigued part of the 
retina throws itfelf into a contrary mode of adtion like ofcitation or 
pandiculation, as foon as the ftimulus, which has fatigued it, is 
withdrawn ; but that it ftill remains liable to be excited into adtion 
by any other colours except the colour with which it has been fa- 
tigued. Thus the yawning and ftretching the limbs after a con- 
tinued adtion or attitude feems occafioned by the antagonift mufcles 
being ftimulated by their extenfion during the contradtions of thofe 
in adlion, or in the fituation in which that adtion laft left them. 

5. A quantity of ftimulus greater than the laft, or longer conti- 
nued, induces variety of convulfions or fixed fpafms either of the af- • 
fedted organ or of the moving fibres iu the other parts of the body. 

In refpedt to the fpedtra in the eye, this is well illuftrated in No. 7 
and 8, of Sedt. XL. Epiledtic convalfions, as the emprofthotonos 
and.opifthotonos, with the cramp of the calf of the leg, locked jaw, 
and other cataleptic fits, appear to originate from pain, as fome of 
thele patients fcream aloud before the convulfion takes place ; which 
feems at firft to be an effort to relieve painful fenfation, and after- 
wards an effort to prevent it. 

In thefe cafes the violent contradtions of the fibres produce fo much 
pain, as to couftitute a perpetual excitement ; and that in fo great a 
degree as to allow but fmall intervals of relaxation of the con- 
tracting 
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tradtins: fibres as in convulsions, or no intervals at all as in fixed 
fpafms. 

6. A quantity of Stimulus greater than the laft, or longer con- 
tinued, produces a paralyfis of the organ. In many cafes this para- 
lyfis is only a temporary efFedt, as on looking long on a fmall area of 
bright red filk placed on a Sheet of white paper on the floor in a Strong 
light, the red filk gradually becomes paler, and at length difappears ; 
which evinces that a part of the retina, by being violently excited, 
becomes for a time unafFedted by the ftimulus of that colour. Thus 
cathartic medicines, opiates, poifons, contageous matter, ceafe to in-' 
fluence our fyftem after it has been habituated to the life of them, 
except by the exhibition of increafed quantities of them ; our fibres 
not only become unaftedted by Stimuli, by which they have previ- 
ously been violently irritated, as by the matter of the fmall-pox or 
meafles ; but they alfo become unafFedted by fenfation, where 
the violent exertions, which difabled them, were in confequence 
of too great quantity of fenfation. And laftly the fibres, which 
become difobedient to volition, are probably difabled by their too 
violent exertions in confequence of too great a quantity of vo- 
lition. 

After every exertion of our fibres a temporary paralyfis fucceeds, 
whence the intervals of all mufcular contradtions, as mentioned in 
No. 3 and 4 of this Sedtion ; the immediate caufe of thefe more per- 
manent kinds of paralyfis is probably owing in the fame manner to 
the too great exhauftion of the fpirit of animation in the afFedted part; 
fo that a Stronger Stimulus is required, or one of a difFerent kind from 
that, which occafioned thofe too violent contradtions, to again excite 
the afFedted organ into adtivity ; and if a Stronger Stimulus could be 
applied, it mult again induce paralyfis. 

For thefe powerful Stimuli excite pain at the fame time, that they 
produce irritation ; and this pain not only excites fibrous motions by 
its Stimulus, but it alfo produces volition ; and thus all thefe Stimuli 
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atting at the fame time, and fometimes with the addition of their af* 
fociations, produce fo great exertion as to expend the whole of the 
fenforial power in the affetted fibres. 



V. Of Stimulus lefs than naturaL 



1 . A quantity of ftimulus lefs than natural, producing a decreased 
exertion of fenforial power, occafions an accumulation of the general 
quantity of it. This circumftance is obfervable in the haemiplagia, 
in which the patients are perpetually moving the mufcles, which are 
unaffetted. On this account we awake with greater vigour after 
fleep, becaufe during fo many hours, the great ufual expenditure of 
fenforial power in the performance of voluntary actions, and in the 
exertions of our organs of fenfe,. in confequence of die irritations oc- 
cafioned by external objects had' been fufpended, and: a confequent ac- 
cumulation had taken place. 

In like manner the exertion of the fenforial power lefs than natural 
in one part of the fyftem, is liable to produce an increaie of the ex- 
ertion of it in fome other part. Thus by the addon of vomiting, in 
which the natural exertion of the. motions of the flomach are de- 
ftroyed or diminifhed, an increafed abforption of the pulmonary and 
cellular lymphatics is produced, as is. known by the increafed abforp- 
tion of the fluid depofited in them in dropfical cafes. But thefe par- 
tial quiefcences of fenforial power are alfo fometimes attended with, 
other partial quiefcences, which fympathize with them, as cold' and 
pale extremities from hunger. Thefe therefore are to be afcribed to 
the alfociations of fympathy explained in Sett. XXXV. and not to the 
general accumulation of fenforial power. 

2. A quantity of ftimulus lefs than natural, applied to fibres pre- 
vioufly accufiomed to perpetual ftimulus, is lucceeded by accumula- 
tion 
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tion of fenforial power in the affe&ed organ. The truth of this pro- 
pofition is evinced, becaufe a ftimulus lefs than natural, if it be 
fomewhat greater than that above mentioned, will excite the organ 
fo circumftanced into violent activity. Thus on a frofty day with 
wind, the face of a perfon expofed to the wind is at firft pale and 
fhrunk ; but on turning the face from the wind, it becomes foon of 
a glow with warmth and flufhing. The glow of the Ikin in emerg- 
ing from the cold-bath is owing to the fame caufe. 

It does not appear, that an accumulation of fenforial power above 
the natural quantity is acquired by thofe mufcles, which are not fub- 
je<5t to perpetual ftimulus, as the locomotive mufcles : thefe, after the 
greateft fatigue, only acquire by reft their ufual aptitude to motion ; 
whereas the vafcular fyftem, as the heart and arteries, after a fhort 
quiefcence, are thrown into violent adtion by their natural quantity of 
ftimulus. 

Neverthelefs by this accumulation of fenforial power during the 
application of decreafed ftimulus, and by the exhauftion of it during 
the adtion of increafed ftimulus, it is wifely provided, that the ac- 
tions of the vafcular mufcles and organs of fenfe are not much de- 
ranged by fmall variations of ftimulus ; as the quantity of fenforial 
power becomes in fome meafure inverfely as the quantity of fti- 
mulus. 

3. A quantity of ftimulus lefs than that mentioned above, and 
continued for fome time, induces pain in the affected organ, as the 
pain of cold in the hands, when they are immerfed in fnow, is owing 
to a deficiency of the ftimulation of heat. Hunger is a pain from the 
deficiency of the ftimulation of food. Pain in the back at the com- 
mencement of ague- fits, and the head-achs which attend feeble peo- 
ple, are pains from defect of ftimulus, and are hence relieved by opi- 
um, eflential oils, fpirit of wine. 

As the pains, which originate from defeat of ftimulus, only occur 
in thole parts of the fyftem, which have been previoufly fubjedted to 
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perpetual ftimulus ; and as an accumulation of fenforial power is pro- 
duced in the quiefceut organ along with the pain, as in cold • or 
hunger, there is reafon to believe, that the pain is owing to the ac- 
cumulation of fenforial power. For, in the locomotive mufcles, in 
the retina of the eye, and- other organs of fenfes, no pain occurs from 
the abfence of ftimulus, nor any great accumulation of fenforial; 
power beyond their natural quantity, fince thefe organs have not 
been ufed to a perpetual fupply of it. There is indeed a greater ac- 
cumulation occurs in the organ of vifion after its quiefcence, becaufe 
k is fubjeCt to more conftant ftimulus. 

4. A certain quantity of ftimulus lefs than natural' induces the 
moving organ into feebler and more frequent contractions, as men- 
tioned in No. I. 4. of this SeCtion. For each contraction moving- 
through a lefs fpace, or with lefs force, that is, with lefs expendi- 
ture of the fpirit of animation, is fooner relaxed, and the fpirit of ani- 
mation derived at each interval into the aCting fibres being lefs, thefe 
intervals likewile become fhorter. Hence the tremours- of the hands- 
of people accuftomed to vinous fpirit, till they take their ufual ftimu- 
ius ; hence the quick pulfe in fevers attended with debility, which' 
is greater than in fevers attended with ftrength ; in the latter the: 
pulfe feldom beats, above 120 times in a minute, in the former it fre- 
quently exceeds 140. 

It muft be obferved, that in this and the two following articles the 
decreafed aCtion of the fyftem is probably more frequently occationed> 
by deficiency in the quantity of fenforial power, than in the quantity 
of ftimulus. Thus thofe feeble conftitutions which have large pupils 
of their eyes, and all who labour under nervous fevers, feem to owe 
their want of natural quantity of adivity in the fyftem to the defici-, 
ency of fenforial power ; fince, as far as can be feen, they frequently' 
poflefs the natural quantity of ftimulus. 

5. A certain quantity of ftimulus, lefs than that above mentioned, 
inverts the order bf fucceffive fibrous contractions; as in vomiting 
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the vermicular motions of the ftomach and duodenum are inverted, 
and their contents ejected, which is probably owing to the exhauftion 
of the fpirit of animation in the acting mufcles by a previous exceftive- 
ftimulus, as by the root of ipecacuanha, and the confequent defedt 
of fenforial power. The fame retrograde motions affedt the whole 
inteftinal canal in ileus; and the oefophagus in globus hyftericus. 
See this further explained in Sedh XXIX. No. n. on Retrograde 
Motions. 

I muft obferve, alfo, that fomething fimilar happens in the pro- 
duction of our ideas, or fenfual motions,, when they are too weakly 
excited ; when any one is thinking intenfely about one thing, and. 
carelefsly converfing about another, he is liable to ufe the word of a 
contrary meaning to that which- he defigned,. as cold weather for hot 
weather, fujnmer for winter. 

6. A certain quantity of ftimulus, lefs than that above mentioned, 
is fucceeded by paralyfis, firft of the voluntary and fenfitive motions,, 
and afterwards of thofe of irritation and of affociation, which confti- 
tutes death.. 



VI. Cure of increafed Exertion. 



r. The cure,, which nature has provided for the increafed exertion; 
©f any part of the fyftem, confifts in the confequent expenditure of 
the fenforiaL power. But as a greater torpor follows this exhauftion of: 
fenforial power, as explained in the next paragraph, and a greater ex- 
ertion fucceeds this torpor, the conftitution frequently finks under 
thefe increafing librations between exertion and quiefcence; till atx 
length complete quiefcence, that is, death, clofes the fcene. 

Fcr, during the great exertion of the fyftem in the hot fit of fever, 
an increafe of ftimulus is produced from the greater momentum of 

the 
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the blood, the greater diftention of the heart and arteries, and the in- 
creafed production of heat, by the violent actions of tne fyftern oc- 
cafioned by this augmentation of ftimulus, the fenforial power be- 
comes diminifhed in a few hours much beneath its natural quantity, 
the velTels at length ceafe to obey even thefe great degrees of Itimulus, 
as fhewn in Sedt. XL. 9. 1. and a torpor of the whole or of a part of 
the fyftern enfues. 

Now as this fecond cold fit commences with a greater deficiency of 
fenforial power, it is alfo attended with a greater deficiency of ftimu- 
lus than in the preceding cold fit, that is, with lefs momentum of 
blood, lefs diftention of the heart. On this account the fecond cold 
fit becomes more violent and of longer duration than the firft; and as 
a greater accumulation of fenforial power mult be produced before the 
fyftern of veffels will again obey the diminifhed ftimulus, it follows, 
that the fecond hot fit of fever will be more violent than the former 
one. And that unlefs fome other caufes counteract either the violent 
exertions in the hot.fit, or the great torpor in the cold fit, life will 
at length be extinguiftied by the expenditure of the whole of the 
fenforial power. And from hence it appears, that the true means of 
curing fevers muft be fuch as decreafe the adtion of the fyftern in the 
hot fit, and increafe it in the cold fit ; that is, fuch as prevent the 
too great diminution of fenforial power in the hot fit, and the too great 
accumulation of it in the cold one. 

2. Where the exertion of the fenforial powers is much increafed, 
as in the hot-fits of fever or inflammation, the following are the ufual 
means of relieving it. Decreafe the irritations by blood-letting, and 
other evacuations ; by cold water taken into the ftomach, or injedted 
as an enema, or ufed externally; by cold air breathed into the lungs, 
and diffufed over the fkin ; with food of lefs ftimulus than the patient 
has been accuftomed to. 

3. As a cold fit, or paroxyfm of inadtivity of fome parts of the 
fyftern, generally precedes the hot fit, or paroxyfm of exertion, by 

7 which 



Sect. XII. 7. OF STIMULUS AND EXERTION. 95 

which the fenforial power becomes accumulated, this cold paroxyfm 
fhould be prevented by ftimulant medicines and diet, as wine, opium, 
bark, warmth,, cheerfulnefs, anger, furprife. 

4. Excite into greater aCtion Tome other part of the fyftem, by 
which means the fpirit of animation may be in part expended, and 
thence the inordinate actions of the difeafed part may be lefl'ened. 
Hence when a part of the fkin a£ts violently, as of the face in the 
eruption of the fmall-pox, if the feet be cold they fhould be covered. 
Hence the ufe of a blifter applied near a topical, inflammation. Hence 
opium and warm bath relieve pains both from excefs and defeat of 
ftimulus. 

5. Fir ft increafe the general ftimulation above its natural quantity, 
which may in fome degree exhauft the fpirit of animation, and then 
decreafe the ftimulation beneath its natural quantity. Hence after 
fudorific medicines and warm air, the application of refrigerants may 
have greater effect, if they could be adminiftered without danger of 
producing too great torpor of fome part of the fyftem ; as frequently 
happens to people in health from coming out of a warm room into the 
cold air, by which a topical inflammation iti confequence of torpor of 
the mucous membrane of the noftril is. produced, and is termed a cold 
in the head.. 



TIL Cure of decreafed. Exertion . 

j. Where the exertion of the fenforial powers is much decreafed, 
as in the cold fits of fever, a gradual accumulation of the fpirit of. 
animation takes place ; as occurs in all cafes where inactivity or ton- 
por of a part of the fyftem exifts ; this accumulation of fenforial; 
power increafes, till ftimuli lefs than natural are fufficient to throw it 
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into action, .then the cold fit ceafes j and from the action of the na- 
tural Stimuli a hot one .fucceeds with increafed adtivity of the whole 
Syftem. 

So in -fainting fits, or Syncope, there is a temporary deficiency of 
fenforial exertion, and a confequent .quiefcence of a great part of the 
SyStem. This quiefcence continues, till the fenforial power becomes 
again accumulated in the torpid organs ; and then the ufual diurnal 
ftimuli excite the revivefcent parts again into action ; but as this kind 
.of quiefcence continues but a Short time compared to the cold parox- 
yfm of an ague, and lefs affedts the circulatory fyftem, a lefs fuper- 
abundancy of exertion fucceeds in the organs previously torpid, and a 
lefs excefs of arterial activity. See Se£t. XXXIV. 1 . 6. 

2. In the difeafes occasioned by a defeat of fenforial exertion, as in 
cold fits of ague, hyfteric complaint, and nervous fever, the follow- 
ing means are thofe commonly ufed. 1. Increafe the Stimulation 
above its natural quantity for fome weeks, till a new habit of more 
energetic -contraction of the fibres is eStablithed. This is to be done 

..O 

by wine, opium, bark, 'Reel, given at exaft periods, and in appro- 
priate quantities ; for if theSe medicines be "given in fuch quantity, 
as to induce the leaft degree of intoxication, a debility fucceeds from 
the ufelefs exhauftion of Spirit of animation in confequence of too 
great exertion of the mufcles or organs of fenfe. To thefe irritative 
Stimuli Should be added the fenfitive ones of cheerful ideas, hope, 
affection. 

3. Change the kinds of Stimulus. The habits acquired by the 
constitution depend on fuch nice circumstances, that when one kind 
of Stimulus ceafes to excite the fenforial power into the quantity of 
exertion necelfary to health, it is often Sufficient to change the Sti- 
mulus for another apparently Similar in quantity and quality. Thus 
when wine ceafes to Stimulate the constitution, opium in appropriate 
dofes Supplies the defeat.; and the contrary. This is alfo obferved in 
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the effe&s of cathartic medicines, when one lofes its power, another, 
apparently lefs efficacious, will fucceed. Hence a change of diet, 
drink, and Simulating medicines, is often advantageous in difeafes of 
debility. 

4. Stimulate the organs, whofe motions are aflociated with the 
torpid parts of the fyftem. The actions of the minute veflels of the 
various parts of the external fkin are not only aflociated with each 
other, but are ftrongly aflociated with thofe of fome of the internal 
membranes, and particularly of the ftomach. Hence when the ex- 
ertion of the ftomach is lefs than natural, and indigeftion and heart- 
burn fucceed, nothing fo certainly removes thefe fymptoms as the 
ftimulus of a blifter on the back. The coldnefs of the extremities, 
as of the nofe, ears, or fingers, are hence the beft indication for the 
fuccefsful application of blifters. 

5. Decreafe the ftimulus for a time. By leflening the quantity of heat 
for a minute or two by going into the cold bath, a great accumulation 
of fenforial power is produced ; for not only the minute veflels of the 
whole external fkin for a time become inactive, as appears by their 
palenefs ; but the minute veflels of the lungs lofe much of their ac- 
tivity alfo by concert with thofe of the fkin, as appears from the dif- 
ficulty of breathing at firft going into cold water. On emerging 
from the bath the fenforial power is thrown into great exertion by 
the ftimulus of' the common degree of the warmth of the at'mo- 
fphere, and a great production of animal heat is the confequence. 
The longer a perfon continues in the cold bath the greater muft be 
the prefent inertion of a great part of the fyftem, and in confequence" 
a' greater accumulation of fenforial power. Whence M. Pome re- 
commends fome melancholy patients to be kept from two to fix hours 
in fpring- water, and in baths ftill colder. 

6 Decreafe the ftimulus for a time below the natural, and then 
increafe it above natural. The effedl of this procefs, improperly ufed, 
is feen in giving much food, or applying much warmth, to thofe 
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who have been previoufly expofed to great hunger, or to great cold. 
The accumulated fenforial power is thrown into fo violent exertion, 
that inflammations and mortifications fupervene, and death clofes the 
cataftrophe. In many difeafes this method is the mod fuccefsful ; 
hence the bark in agues produces more certain effedt after the previ- 
ous exhibition of emetics. In difeafes attended with violent pain, 
opium has double the effect, if venefedtion and a cathartic have been 
previoufly ufed. On this feems to have been founded the fuccefsful 
practice of Sydenham, who ufed venefedlion and a cathartic in cblo- 
rofis before the exhibition of the bark, Reel, and opiates. 

7. Prevent any unneceftary expenditure of fenforial power. Hence 
in fevers with debility, a decumbent pofture is preferred, with filence, 
little light, and fuch a quantity of heat as may prevent any chill fen- 
fation, or any coldnefs of the extremities. The pulfe of patients in 
fevers with debility increafes in frequency above ten pulfations in a 
minute on their rifing out of bed. For the expenditure of fenforial 
power to preferve an eredt pofture of the body adds to the general de- 
ficiency of it, and thus aflfedts the circulation. 

8. The longer in time and the greater in degree the quiefcence or 
inertion of an organ has been, fo that it ftill retains life or excitability, 
the lefs ftimulus fhould at firft be applied to it. The quantity of fti- 
mulation is a matter of great nicety to determine, where the torpor 
or quiefcence of the fibres has been experienced in a great degree* or 
for a confiderable time, as in cold fits, of the ague, in continued fevers 
with great debility, or in 'people famiflied at fea, or perifhing with 
cold. In the two laft cafes, very minute quantities of food fhould be 
firft fupplied, and very few additional degrees of heat. I11 the two 
former cafes, but little ftimulus of wine or medicine, above what 
they had been lately accuftomed to, fhould be exhibited, and this at 
frequent and ftated intervals, fo that the effedt of one quantity may 
be obferved before the exhibition of another. 

If thefe circumftances are not attended to, as the fenforial power 

e becomes 



99 



Sect. XII. 7. OF STIMULUS AND EXERTION* 

becomes accumulated in the quiefcent fibres, an inordinate exertion 
' takes place by the increafe of ftimulus a&ing on the accumulated 
quantity of fenforial power, and either the paralyfis, or death of the 
contra&ile fibres enfues, from the total expenditure of the fenforial 
power in the affe&ed organ, owing to this increafe of exertion, like 
the debility after intoxication. Or, fecondly, the violent exertions 
above mentioned produce painful fenfation, which becomes a new 
ftimulus, and by thus producing inflammation, and increafing the 
a&ivity of the fibres already too great, fooner exhaufts the whole of 
the fenforial power in the adting organ, and mortification, that is, 
the death of the part, fupervenes. 

Hence there have been many inftances of people, whofe limbs have 
been long benumbed by expofure to cold, who have loft them by 
mortification on their being too haftily brought to the fire ; and of 
others, who were nearly famiflied at fea, who have died foon after 
having taken not more than an ufual meal of food. I have heard of 
two well-attefted inftances of patients in the cold fit of ague, who 
have died from the exhibition of gin and vinegar, by the inflammation 
which enfued. And in many fevers attended with debility, the un- 
limited ufe of wine, and the wanton application of blifters, I believe, 
has deftroyed numbers by the debility confequent to too great ftimu- 
lation, that is, by the exhauftion of the fenforial power by its in- 
ordinate exertion. 

Wherever the leaft degree of intoxication exifts, a proportional de- 
bility is the confequence ; but there is a golden rule by which the 
neceflary and ufeful quantity of ftimulus in fevers with debility may 
be afcertained. When wine or beer are exhibited either alone or di- 
luted with water, if the pulfe becomes flower the ftimulus is of a 
proper quantity ; and fhould be repeated every two or three hours, 
or when the pulfe again becomes quicker. 

In the chronical debility brought on by drinking fpirituous or fer- 
mented liquors, there is another golden rule by which I have fuccefs- 
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fully directed the quantity of fpirit which they may fafely leflen, for 
there is no other means by which they can recover their health. It 
fhould be premifed, that where the power of digeftion in thefe pa- 
tients is totally deftroyed, there is not much reafon to expedt a return 
to healthful vigour. 

I have directed feveral of thefe patients to omit one fourth part of 
the quantity of vinous fpirit they have been lately accuftomed to, 
and if in a fortnight their appetite increafes, they are advifed to omit 
another fourth part ; but if they perceive that their digeftion becomes 
impaired from the want of this quantity of fpirituous potation, they are 
advifed to continue as they are, and rather bear the ills they have, 
than rilk the encounter of greater. At the fame time flefli-meat with 
or without fpice is recommended, with Peruvian bark and fteel in 
fmall quantities between their meals, and half a grain of opium or a 
grain, with five or eight grains of rhubarb at night. 
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SECT. XIII. 

OF VEGETABLE ANIMATION. 

t 

I. I. Vegetables are irritable, mhnoja, dionaa mufcipula. Vegetable fecretions. 
2. Vegetable buds are inferior animals, are liable to greater or lefs irritability. 
II. Stamens and piflils of plants Jhew marks of fenfibility. III. Vegetables pof- 

fefs forne degree of volition. IV. Motions of plants . are affociated like thofe of 
animals. V. i. Vegetable ftrufture like that of animals, their anthers and flig- 
mas are living creatures. Male-flowers of Vallifneria. i. Whether vegetables 
poffefs ideas ? fhey have organs of fenfe as of touch and fmell, and ideas of exter- 
nal things ? 



I. i . T H E fibres of the vegetable world, as well as thofe of the 
animal, are excitable into a variety of motion by the irritations of ex- 
ternal objects. This appears particularly in the mimofa or fenfitive 
plant, whofe leaves contrail on the flighted: injury ; the dionsa muf- 
cipula, which was lately brought over from the marlhes of America, 
prefents us with another curious inftance of vegetable irritability ; its 
leaves are armed with fpines on their upper edge, and are Ipread on 
the ground around the ftem ; when an infeil creeps on any of them 
in its paflage to the flow'er or feed, the leaf Ihuts up like a Heel rat- 
trap, and deftroys its enemy. See Botanic Garden, Part II. note on 
Silene. 

The various fecretions of vegetables, as of odour, fruit, gum, 
refin, wax, honey, feem brought about in the fame manner as in the 
glands of animals : the taftelefs moifture of the earth is converted by 
the hop-plant into a bitter juice ; as by the caterpillar in the nut- 
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fhell the fweet kernel is converted into a bitter powder. While the 
power of abforption in the roots and barks of vegetables is excited 
into a£tion by the fluids applied to their mouths like the la&eals and 
lymphatics of animals. 

2. The individuals of the vegetable world may be confidered as in- 
ferior or lefs perfect animals ; a tree is a congeries of many living 
buds, and in this refpeft refembles the branches of coralline, which 
are a congeries of a multitude of animals. Each of thefe buds of a 
tree has its proper leaves or petals for longs, produces its viviparous 
or its oviparous offspring in buds or feeds ; has its own roots, which 
extending down the ftem of the tree are interwoven with the roots 
of the other buds, and form the bark, which is the only living part 
of the ftem, is annually renewed, and is fuperinduced upon the 
former bark, which then dies, and with its ftagnated juices gradually 
hardening into wood forms the concentric circles, which we fee in 
blocks of timber. 

The following circumftances evince the individuality of the buds of 
trees. Firft, there are many trees, whofe whole internal wood is 
perifhed, and yet the branches are vegete and healthy. Secondly, 
the fibres of the barks of trees are chiefly longitudinal, refembling 
roots, as is beautifully feen in thofe prepared barks, that were lately 
brought from Otaheita. Thirdly, in horizontal wounds of the bark 
of trees, the fibres of the upper lip are always elongated downwards 
like roots, but thofe of the lower lip do not approach to meet them. 
Fourthly, if you wrap wet mofs round any joint of a vine, or cover 
it with moift earth, roots will fhoot out from it.' Fifthly, by the 
inoculation or engrafting of trees many fruits are produced from one 
ftem. Sixthly, a new tree is produced from a branch plucked from 
an old one, and fet in the ground. Whence it appears that the buds 
of deciduous trees are fo many annual plants, that: the bark is a con- 
texture of the roots of each individual bud ; and that the internal wood 
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is of nc other ufe but to fupport them in the air, and that thus they 
refemble the animal world in their individuality. 

The irritability of plants, like that of animals, appears liable to be 
increafed or decreafed by habit ; for thofe trees or Ihrubs, which are 
brought from a colder climate to a warmer, put out their leaves and 
bloffoms a fortnight fooner than the indigenous ones. 

Profeffor Kalm, in his Travels in New York, obferves that the 
apple-trees brought from England bloflom a fortnight fooner than the 
native ones. . In our country the fhrubs, that are brought a degree 
or two from the north, are obferved to flourilh better than thofe, 
which come from the fouth. The Siberian barley and cabbage are 
faid to grow larger in this climate than the fimilar more fouthern ve- 
getables. And our hoards of roots, as of potatoes and onions, ge- 
minate with lefs heat in fpring, after they have been accuftomed to 
the winter’s cold, than in autumn after the fummer’s heat. 

II. The ftamens and piflils of flowers fhew evident marks of fen- 
fibility, not only from many of the ftamens and fome piflils approach- 
ing towards each other at the feafon of impregnation, but from many 
of them doling their petals and calyxes during the cold parts of the 
day. For this cannot be afcribed to irritation, becaufe cold means a 
defed of the flimulus of heat ; but as the want of accuflomed flimuli 
produces pain, as in coldnefs, hunger, and thirft of animals, thefe 
motions of vegetables in doling up their flowers muft be afcribed to 
the difagreeable fenfation, and not to the irritation of cold. Others 
dole up their leaves during darknefs, which, like the former, cannot 
be owing to irritation, as the irritating material is withdrawn. 

The approach of the anthers in many flowers to the ftigmas, and 
of the piflils of fome flowers to the anthers, muft be afcribed to the 
paffion of love, and hence belongs to fenfation, not to irritation. 

III. That the vegetable world poflefles fome degree of voluntary 
powers, appears from their neceflity to fleep, which we have fhewn 
in Sect. XVIII. to confift in the temporary abolition of voluntary 
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power. This voluntary power feems to be exerted in the circular 
movement of the tendrils of vines, and other climbing vegetables ; 
or in the efforts to turn the upper furface of their leaves, or their 
flowers to the light. 

IV. The aflociations of fibrous motions are obfervable in the ve- 
getable world, as well as in the animal. The divifions of the leaves 
of the fenfitive plant have been accuftomed to contra# at the fame 
time from the abfence of light ; hence if by any other circumftance, 
as a flight ftroke or injury, one divifion is irritated into contraction, 
the neighbouring ones contra# alfo, from their motions being afloci- 
ated with thofe of the irritated part. So the various (lamina of the 
clafs of fyngenefia have been accuftomed to contra# together in the 
evening, and thence if you ftimulate one of them with a pin, accord- 
ing to the experiment of M. Colvolo,- they all contra# from their ac- 
quired aflociations. 

To evince that the collapfing of the fenfitive plant is not owing to 
any mechanical vibrations propagated along the whole branch, when 
a Angle leaf is ftruck with the finger, a leaf of it was flit with (harp 
fciflors, and fome feconds of time palled before the plant feemed fen- 
fible of the injury ; and then the whole branch collapfed as far as the 
principal ftem : this experiment was repeated feveral times with the 
leaft poflible impulfe to the plant. 

V. 1. For the numerous, circumftances in which vegetable buds 
are analogous to animals, the reader is referred to the additional notes 
at the end of the Botanic Garden, Part 1. It is there (hewn, that 
the roots of vegetables refemble the la#eal lyftem of animals ; the 
fap-veflels in the early fpring, before their leaves expand, are analo- 
gous to the placental veflels.of the fcetus; that the leaves of land- 
plants refemble lungs, and thofe of aquatic plants the gills of fifli ; 
that there are other fyftems of veflels refembling the vena portarum 
of quadrupeds, or the aorta of fifli ; that the digeftive power of ve- 
getables is fimilar to that of animals converting the fluids, which they 
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abforb, into fugar ; that their feeds refemble the eggs of animals, 
and their buds and bulbs their viviparous offspring. And, laftly, 
that the anthers and ftigmas are real animals, attached indeed to their 
parent tree like polypi or coral infefts, but capable of fpontaneous 
motion ; that they are affefted with the paffion of love, and furnifhed 
with powers of reproducing their fpecies, and are fed with honey like 
the moths and butterflies, which plunder their nedtaries. See Bota- 
nic Garden, Part I. add. note XXXIX. 

The male flowers of vallifneria approach ftill nearer to apparent 
animality, as they detach themfelves from the parent plant, and 
float on the furface of the water to the female ones. Botanic Garden, 
Part II. Art. Vallifneria. Other flowers of the claffes of monecia and 
diecia, and polygamia, difcharge the fecundating farina, which float- 
ing in the air is carried to the ftigma of the female flowers, and that 
at confiderable diftances. Can this be affedted by any fpecific attrac- 
tion ? ' or, like the diffufion of the odorous particles of flowers, is it 
left to the currents of winds, and the accidental mifcarriages of it 
counteracted by the quantity of its produdtion ? 

2. This leads us to a curious enquiry, whether vegetables. have 
ideas of external things ? As all our ideas are originally received by 
our lenfes, the queftion may be changed to, whether vegetables 
poflefs any organs of fenfe ? Certain it is, that they poflfefs a fenfe of 
heat and cold, another of moifture and drynefs, and another of light 
and darknefs ; for they clofe their petals occafionally from the pre- 
fence. of cold, moiilure, or darknefs. And it has been already 
lhewn, that thefe aclions cannot be performed Amply from irritation', 
becaufe cold and darknefs are negative quantities, and on that ac- 
count fenfation or volition are implied, and in confequence a lenfo- 
rium or union of their nerves. So when we go into the light, we 
contrail the iris ; not from any ftimulus of the light on the fine 
mufcles of the iris, but from its motions being alfociated with the 
fenfation of too much light on the retina: which could not take 
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place without a fenforium: or center of union of the nerves of the 
iris with thofe of vifion. See Botanic Garden, Part I. Canto 3. 
1. 440. note. 

Befides thefe organs of fenfe, which diftinguith cold, moifture; 
and darknefs,. the leaves of mimofa, and of dionrea, and of droferaj 
and the ffamens of many flowers, as of the berbery, and the numerous 
clafs of lyngenefia, are fenfible to mechanic impaCf, that is, they 
poffefs a fenfe of touch, as well as a common fenforium ; by the 
medium of which their mufcles are excited into aCtion. Laftly, in 
many flowers the anthers, when mature, approach the ftigma,'in 
others the. female organ approaches to the male. In a plant of collin- 
fonia, a branch of which is now before me, the two yellow ffamens- 
are about three eights of an inch high,, and diverge from each other, 
at an angle of about fifteen degrees, the purple flyle is half an inch, 
high, and in fome flowers is now applied to the ftamen. on the right 
hand, and in others to that of the left ; and will, I fuppofe, change 
place to-morrow in thofe,, where the anthers have not yet efFufed their 
powder. 

I alk, by what means are the anthers in many flowers, and ffigmas 
in other flowers, direCbed to find their paramours ? How do either of 
them know, that the other exifts in their vicinity? Is this curious kind 
of fforge produced by mechanic attraction, or by the fenfation of love? 
The latter opinion is fuppoi'ted by the ffrongeft analogy, becaule a 
reprodu&ion of the fpecies is the confequence ; and then another organ 
of fenfe muft be wanted to direct thefe vegetable amourettes to find 
each other, one probably analogous to our fenfe of fmell, which in 
the animal world direCts the new-born infant to its fource of nou- 
rishment, and they may thus poffefs a faculty of perceiving as well 
as of producing odours. 

Thus, befides a kind of tafte at the extremities of their roots, fi'mi- 
lar to that of the extremities of our laCteal veflels, for the purpofe of 
felecting their proper food ; and befides different kinds of irritability 
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refiding in the various glands, which feparate honey, wax, rcfin, and 
other juices from their blood ; vegetable life feems to pofiefs an organ 
of fenfe to diftinguifh the variations of heat, another to diftinguilh 
the varying degrees of moifture, another of light, another of touch, 
and probably another analogous to our, fenfe of fmell. To thefe mud 
be added the indubitable evidence of their pafllon of love, and I think 
•we may truly conclude, that they are furnilhed with a' common fen- 
forium belonging to each bud, and that they mud occafionally repeat 
thofe perceptions either in their dreams or waking hours, and confe- 
quently poffefs ideas of fo many of the properties of the external world, 
and of their own exigence. 
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SECT. XIV. 

OF THE PRODUCTION OF IDEAS. 

. \ 

I. Of material and immaterial beings. DoClrine of St. Paul. II. i. Of the fenfe 
of touch. Of folidity. ' cl. . Of figure. Motion ; ‘Time. Place. Space. 
Number. 3. Of the penetrability of matter . 4. Spirit of animation poffeffes 

folidity , figure , vifibility, &c. Of fpirits and angels. 5. fihe exiftence of ex- 

ternal things. III. Of vifton. IV. Of hearing. V. Of fmell and tafie. 
VI. Of the organ of fenfe by which we perceive heat and cold, not by the fenfe of 
touch. VII. Of the fenfe of extenfion, the whole of the locomotive mufcles may be 
confidered as one organ of fenfe. VIII. Of the fenfes of hunger, thirft, want of 
frefh air, fuckling children, and luft. IX. Of many other organs of fenfe belong- 
ing to the glands. Of painful fenfations from the excefs of light, preffure, heat t 
itching, caufiics, and electricity. 



I. PHILOSOPHERS have been much perplexed tounderftand, in 
what manner we become acquainted with the external world; info- 
much that Dr. Berkly even doubted its exiftence, from having ob- 
ferved (as he thought) that none of our .ideas refemble their cor- 
refpondent objedts. Mr. Hume aflerts, that our belief depends on the 
greater diftindtnefs or energy of our ideas from perception ; and Mr. 
Reid has lately contended, that our belief of external objedts is an in- 
nate principle neceflarily joined with our perceptions. 

So true is the obfervation of the famous Malbranch, “ that our 
fenfes are not given us to difcover the efiences of things, but to ac- 
quaint us with the means of preferving our exiftence,” (L. I. ch. v.) 
a melancholy reflection to philofophers ! 

Some philofophers have divided all created beings into material and 
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immaterial : the former including all that part of being, which obeys 
the mechanic laws of aCtion and reaction, but which can begin no 
motion of itfelf ; the other is the caufe of all motion, and is either 
termed the power of gravity, or of fpecific attraction, or the fpirit of 
animation. This immaterial agent is fuppofed to exift in or with 
matter, but to be quite diftinCt from it, and to be equally capable of 
exigence, after the matter, which now poflefles it, is decompofed. 

Nor is this theory ill fupported by analogy, fince heat, electricity, 
and magnetifm, can be given to or taken from a piece of iron ; and 
mud therefore exift, whether feparated from the metal, or combined 
with it. From a parity of reafoning, the fpirit of animation would 
appear to be capable of exifting as well feparately from the body as 
with it. 

I beg to be underftood, that I do not wifh to difpute about words, 
and am ready to allow, that the powers of gravity, fpecific attraction, 
eleftricity, magnetifm, and even the fpirit of animation, may confift 
of matter of a finer kind ; and to believe, with St. Paul and Mal- 
branch, that the ultimate caufe only of all motion is immaterial, that 
is God. St. Paul fays, “ in him we live and move, and have our 
beings” and, in the 15th chapter to the Corinthians, diftinguifhes 
between the pfyche or living fpirit, and the pneuma or reviving 
fpirit. By the words fpirit of animation or fenforial power, I mean 
only that animal life, which mankind poflefles in common with brutes, 
and in fome degree even with vegetables, and leave the confideration 
of the immortal part of us, which is the objeCt of religion, to thofe 
who treat of revelation. 



II. 1. Of the Senfe of touch. 

The firft ideas we become acquainted with, are thofe of the 
fenfe of touch ; for the foetus rauft experience fome varieties of agi- 
tation- 



X IO 



PRODUCTION OF IDEAS. Sect. XIV. 2,' 

tatiou, and exert fome xnufcular adtion, in the womb ; and may with 
great probability be fuppofed thus to gain Tome ideas of its own figure, 
of that of the uterus, and of the tenacity of the fluid, that furrounds 
it, (as appears from the fadts mentioned in the fucceediug Section 
upon Inftindt.) 

Many. of the organs of fenfe are confined to a fmall part of the 
body, as the noftrils, ear, or eye, whilfl: the fenfe of touch is dif- 
fufed over the whole fkin, but exifts with a more exquifite degree of 
delicacy at the extremities of the fingers and thumbs, and in the lips. 
The fenfe of touch is -thus veryeommodioufly difpofed for the pur- 
pofe of encompafling fmaller bodies, and for adapting itfelf to the in- 
equalities of larger ones. The figure of fmall bodies feems to be 
learnt by children by their lips as much as by their fingers ; on which 
account they put every new objedt to their mouths, when they are 
iatiated with food, as well as when they are hungry. And puppies 
feem to learn their ideas of figure principally by the lips in their mode 
of play. 

We acquire our tangible ideas of objects either by the Ample pref- 
fure of this organ of touch againft a folid body, or by moving our 
organ of touch along the furface of it. In the former cafe we learn 
the length and breadth of the objedt by the quantity of our organ of 
touch, that is imprefled by it: in the latter cafe we learn the length 
and breadth of objects by the continuance of their prefture on our 
moving organ of touch. 

It is hence, that we are very flow in acquiring our tangible ideas, 
and very flow in recolledting them ; for if I now think of the tangible 
idea of a cube, that is, if I think of .its figure, and of the folidity of 
every part of that figure, I mull conceive myfe'lf as palling my fingers 
over it, and leem in lome meafure to feel the idea, as I formerly did 
the impreflion, at the ends of them, and am thus very .flow in dif- 
tindtly recolledting it. 

When a body comprefles any part of our fenfe of touch, what hap- 
pens ? 
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pens r Firft, this part of our fenforium undergoes a mechanical 
compreffion, which is termed a ftimulus; fecondly, an idea, or con- 
tradion of a part of the organ of fenl'e is excited ; thirdly, a motion 
of the central parts, or of the whole fenforium, which is termed fen- 
fation, is produced; and thefe three conftitute the perception- of 
foliditv. 

J 



2. Of Figure, Motion , Pime,- Place, Space, Number. 

No- one will deny, that the medulla of the braiw and nerves has a 
certain figure ; which, as it is diffufed through nearly the whole of 
the body, muft have nearly the figure of that body. Now it follows, 
that the fpirit of animation, or living principle, as it occupies this me- 
dulla, and no other part, (which is evinced by a great variety of cruel 
experiments on living animals,) it follows, that this fpirit of anima- 
tion has alio the fame figure as the medulla above defcribed. I ap- 
peal to common fenfe ! the fpirit of animation ads, Where does it 
ad ? It ads wherever there is the medulla above mentioned ; and 
that whether the limb is yet joined to a living animal, or whether it 
be recently detached from it ; as the heart of a viper or frog will re- 
new its contradions, when pricked with a pin, for many minutes of 
time after its exfedion from the body. — Does it ad any where elfe ? 
— No ; then it certainly exifls in this part of fpace, and no where 
elfe ; that is,- it hath figure ; namely, the figure of the nervous 
fyftem, which is nearly the figure of the body. When the idea of 
folidky is excited, as above explained, a part of the extenfive organ of 
touch is comprefled by fome external body, and this part of the fen- 
forium fo compreffed exadly refembles in figure the figure of the 
body that comprefted it. Hence, when we acquire the idea of foli- 
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dity, we acquire at the fame time the idea of figure ; and this idea 
of figure, or motion of a part of the organ of touch, exadtly refem- 
bles in its figure the figure of the body that occafions it ; and thus 
exadtly acquaints us with this property of the external world. 

Now, as the whole univerfe with all its parts poflelfes a certain 
form or figure, if any part of it moves, that form or figure of the 
whole is varied : hence, as motion is no other than a perpetual vari- 
ation of figure, our idea of motion is alfo a real refemblance of the 
motion that produced it. 

It may be faid in objection to this definition of motion, that an 
ivory globe may revolve on its axis, and that here will be a motion 
without change of figure. But the figure of the particle x on one 
fide of this globe is not the fiame figure as the figure of y on the 
other fide, any more than the particles themfelves are the fame, 
though they are Jimilar figures ; and hence they cannot change 
place with each other without difturbing or changing the figure of 
the whole. 

•Our idea of time is from the fame fource, but is more abftradted, 
as it includes only the comparative velocities of thefe variations of 
figure \ hence if it be alked. How long was this book in print- 
ing ? it may be anfwered, Whilft the fun was paffing through 
Aries. 

Our idea of place includes only the figure of a group of bodies, 
not the figures of the bodies themfelves. If it be alked where is Not- 
tinghamlhire, the anfwer is, it is furrounded by Derbylhire, Lincoln- 
Ihire, and Leicefterlhire ; hence place is our idea of the figure of one 
body furrounded by the figures of other bodies. 

The idea of space is a more abftradted idea of place excluding the 
group of bodies. 

The idea of number includes only the particular arrangements, or 
diftri but ions of a group of bodies, and is therefore only a more ab- 

ftradted 
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ftra&ed idea of the parts of the figure of the group of bodies ; thus 
when I fay England is divided into forty counties, I only fpeak of 
certain divifions of its figure. 

Hence arifes the certainty of the mathematical fciences, as they ex- 
plain thefe properties of bodies, which are exactly refembled by our 
ideas of them, whilft we are obliged to colledl almoft all our other 
knowledge from experiment ; that is, by obferving the effects exerted 
by one body upon another. 



3. Of the Penetrability of Matter. 

i 

The impoffibility of two bodies exifting together in the fame fpace 
cannot be deduced from our idea of folidity, or of figure. As foon as 
we perceive the motions of objects that furround us, and learn that, 
we poffefs a power to move our own bodies, we experience, that 
thofe objects, which excite in us the idea of folidity and of figure, op- 
pofe this voluntary movement of our own organs ; as whilft I endea- 
vour to comprefs between my hands an ivory ball into a fpheroid. 
And we are hence taught by experience, that our own body and thofe, 
which we touch, cannot exift in the fame part of fpace. 

But this by no means demonftrates, that no two bodies can exift 
together in the fame part of fpace. Galilaeo in the preface to his 
works feems to be of opinion, that matter is not impenetrable ; Mr. 
Michel, and Mr. Bofcowich in his Theoria.' Philof. Natur. have 
efpoufed this hypothefis : which has been lately publifhed by Dr. 
Prieftley, to whom the world is much indebted for fo many impor- 
tant difcoveries in lcience. (Hift. of Light and Colours, p. 391.) The 
uninterruptedpaffage of. light through tranfparent bodies, of the elec- 
tric aether through metallic and aqueous bodies, and of the magnetic 
effluvia through all bodies, would feem to give fome probability to this 

Q. opinion. 
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opinion. Hence it appears, that beings may 'exift without poflefling 
the property of iolidity, as well as they can exift without poflefling 
the properties, which excite our fmell or tafte, and can thence occupy 
fpace without detruding other bodies from it ; but we cannot be- 
come acquainted with fuch beings by our fenfe of touch, any more 
than we can with odours or flavours without our fenles of fmell and 
tafte. 

But that any being can exift without exifting in fpace, is to my 
ideas utterly incomprehenfible. My appeal is to common fenfe. To 
be implies a when and a where ; the one is comparing it with the mo- 
tions of other beings, and the other with their fituations. 

If there was but one objedt, as the whole creation may be confider- 
ed as one object, then I cannot alk where it exifts ? for there are no 
other objedts to compare its fituation with. Hence if any one denies, 
that a being exifts in fpace, he denies, that there are any other 
beings but that one ; for to anfwer the queftion, “ Where does it 
exift ?” is only to mention the fituation of the objedts that fur- 
round it. 

In the fame manner if it be afked — “ When does a being -exift ?’* 
The anfwer only fpecifies the fucceflive motions either of itfelf, or of 
other bodies ; hence to fay, a body exifts not in time, is to fay, that, 
there is, or was, no motion in the world. 



4. Of the Spirit of Animation. 

But though there may exift beings in the univerfe, that have not 
the property of folidity ; that is, which can poffefs any part of fpace, 
at the fame time that it is occupied by other bodies ; yet there may 
be other beings, that can aflfume this property of folidity, or difrobe 
themfelves of it occafionally, as we are taught of ipirits, and of an- 
gels ; 



Sect. XIV. 2. PRODUCTION OF IDEAS. 115 

gels; and it would fee m, that the spirit of animation mud be 
endued with this property, otherwife how could it occafionally give 
motion to the limbs of animals ? — or be itfelf ftimulated into motion 
by the obtrufions of furrounding bodies, as of light, or odour ? 

If the fpirit of animation was always neceflarily penetrable, it could 
not influence or be influenced by the folidity of common matter ; they 
would exift together, but could not detrude each other from the part 
of fpace, where they exift; that is, they could not communicate mo- 
tion. to each other. No two things can influence or affect each other , 
which have not fome property common to both of them ; for to influence 
or affedt another body is to give or communicate fome property to it, 
that it had not before ; but how can one body give that to another, 
which it does not poflefs itfelf? — The words imply, that they mud 
agree in having the power or faculty of poflefling fome common pro- 
perty. Thus if one body removes another from the part of fpace, 
that it poflefles, it mud have the power of occupying that fpace 
itfelf : and if one body communicates heat or motion to another, 
it follows, that they have alike the property of poflefling heat or 
motion. 

Hence the fpirit of animation at the time it communicates or re- 
ceives motion from folid bodies, mud itfelf poflefs fome property of 
folidity. And in confequence at the time it receives other kinds of 
motion from light, it mud poflefs that property, which light pof- 
fefies, to communicate that kind of motion ; and for which no lan- 
guage has a name, unlefs it may be termed Vifibility. And at the 
time it is ftimulated into other kinds of animal motion by the particles 
of fapid and odorous bodies affecting the fenfos of tafte and fmell, it 
mu ft refemble thefe particles of flavour, and of odour, in poflefling 
fome fimilar or correfpondent property ; and for which language has 
no name, unlefs we may ufe the words Saporofity and Odorofity for 
thofe common properties, which are poflefled by our organs of tafte 
and fmell, and by the particles of fapid and odorous bodies; as the 

Qj2 words 
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words Tangibility and Audibility may exprefs the common property 
poflefled by our organs of touch, and of hearing, and by the folid 
bodies, or their vibrations, which affect thofe organs. 

5. Finally, though the figures of bodies are in truth refembled by 
the figure of the part of the organ of touch, which is ftimulated into 
motion ; and that organ refembles the folid body, which ftimulates 
it, in its property of folidity ; and though the fenfe of hearing re- 
fembles the vibrations of external bodies in its capability of being fti- 
mulated into motion by thofe vibrations; and though our other 
organs of fenfe refemble the bodies, that ftimulate them, in their ca- 
pability of being ftimulated by them; and we hence become ac- 
quainted with thefe properties of the external world ; yet as we can 
repeat all thefe motions of our organs of fenfe by the efforts of voli- 
tion, or in confequence of the fenfation of pleafure or pain, or by their 
affociation with other fibrous motions, as happens in our reveries or in 
fleep, there would ftill appear to be fome difficulty in demonftrating 
the existence of any thing external to us. 

In our dreams we cannot, determine this circumftance, becaufe our . 
power of volition is fufpended, and the ftimuli of external objects 
are excluded; but in our waking hours we can compare our ideas 
belonging to one fenfe with thofe belonging to another, and can thus 
diftinguifh the ideas occafioned by irritation from thofe excited by 
fenfation, volition, or affociation. Thus if the idea of the fweetnefs 
of fugar fhould be excited in our dreams, the whitenefs and hardnefs 
of it occur at the fame time by affociation ; and we believe a material 
lump of fugar prefent before us. But if, in our waking hours, the 
idea of the fweetnefs of fugar occurs to us, the ftimuli of furround- 
ing objects, as the edge of the table, on which 'we prefs, or green 
colour of the grafs, on which we tread, prevent the other ideas of 
the hardnefs and whitenefs of the fugar from being exerted by affoci- 
ation. Or if they ffiould occur, we voluntarily compare them with 
the irritative ideas of the table or grafs above mentioned, and deteft 

their 



Sect. XIV. 3. PRODUCTION OF IDEAS. ri; 

their fallacy. We can thus diftinguifh the ideas caufed by the ftimuli 
of external objeds from thofe, which are introduced by aflbciation, 
fenfation, or volition ; and. during our waking hours can thus acquire 
a knowledge of the external world. Which neverthelefs we cannot 
do in our dreams, becaufe we have neither perceptions of external 
bodies, nor the power of volition to enable us to compare them with, 
the ideas of imagination.. 

O 



nr. of vifioiu 



Our eyes obferve a difference of colour,, or of Ihade, in the pro- 
minences and depreflions of objeds, and that thofe (hades uniformly 
vary, when the fenfe of touch. obferves any variation: Hence when 

the retina becomes- flimulated by colours or fliades of light in a certain 
form, as in a circular fpot ; we know by experience, that this is a 
fign, that a tangible body is before us ; and that its figure is refembled 
by the miniature figure of the part of the organ- of vifion, .that is thus 
Simulated'. 

Here whilft the flimulated part of the retina refembles exadlv the 
vifible figure of the whole in miniature, the various kinds of ftimuli 
from different colours mark the vifible figures of the minuter parts ;; 
and by habit we inftantly recall the tangible.figur.es. 

Thus when a tree is the obied of fight, a part of the retina re- 
fembling a flat branching figure is flimulated by various fliades of co- 
lours ; but it is by fuggeftion, that the gibbofity of the tree, and the 
mofs, that fringes its trunk, appear before us. Thefeare ideas. of fug- 
geftion, which we fee! pr attend to, aflbciated with the motions of the 
retina, or irritative ideas, which we do not attend to. 

So that though our vifible ideas refemble in miniature the outline 
of the figure of coloured bodies, in other refpeds they ferve only as 

a Ian- 
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a language, which by acquired affociations introduce the tangible 
ideas of bodies. Hence it is, that this fenfe is fo readily deceived by 
the art of the painter to our amufement and inflrudtion. The reader 
will find much very curious knowledge on this fubjedt in Bifhop Berk- 
ley’s EBay on Vifion, a work of great ingenuity. 

The immediate objedt however of the fenfe of vifion is light ; this 
fluid, though its velocity is fo great, appears to have no perceptible 
mechanical impulfe, as was mentioned in the third Sedtion, but feems 
to flimulate the retina into animal motion by its tranfmifiion through 
this part of the fetiforium : for though the eyes of cats or other 
animals appear luminous in obfcure places ; yet it is probable, that 
none of the light, which falls on the retina, is refledted from it, 
but adheres to or enters into combination with the choroide coat be- 
hind it. 

The combination of the particles of light with opake bodies, and 
therefore with the choroide coat of the eye, is evinced from the heat, 
which is given out, as in other chemical combinations. For the fun- 
beams communicate no heat in their paffage through tranfparent bodies, 
with which they do not combine, as the air continues cool even in the 
focus of the largeft burning-glafies, which in a moment vitrifies a 
particle of opaque matter.. 



• IV. Of the Organ of Hearing . 

It is generally believed, that the tympanum of the ear vibrates 
mechanically, when expofed to audible founds, like the firings of one 
mufical inftrument, when the fame notes are flruck upon another. 
Nor is this opinion improbable, as the mufcles and cartilages of the 
larynx are employed in producing variety of tones by mechanical vi- 
bration : fo the mufcles and bones of the ear feem adapted to increafe 

or 
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or diminilh the tenfion of the tympanum for the purpofes of fimilar 
mechanical vibrations. 

But it appears from diffedtion,. that the tympanum is not the im- 
mediate organ of hearing-, but that like the humours and cornea of 
the eye, it is only of ufe to prepare the object for the immediate organ. 
For the portio mollis of the auditory nerve is not fpread upon the 
tympanum,, but upon the veftibulum, and cochlea, and femicircular 
canals of the ear ; while between the tympanum and the expanfion 
of the auditory nerve the cavity is-faid by Dr. Cotunnus and Dr. 
Meckel to be filled with- water ; as they had frequently obferved by 
freezing the heads of dead animals before they differed them; and water 
being a more denfe fluid than air is much better adapted to the pro- 
pagation of vibrations. We may add, that even the external opening 
of the ear is not abfolutely neceflary for the perception of found : for 
fome people,, who from thefe defeats would have been completely 
deaf, have diftinguilhed acute or grave founds by the tremours of a 
flick held between their teeth propagated along the bones of the head, 
(Haller. Phyf. T. V. p. 295.) 

Hence it appears, that -the immediate organ of hearing is not aftedted 
by the particles of the air themfelves,-but is ftimulated into animal 
motion by the vibrations of them. And it is probable from the loofe 
bones, which are found in the heads of fome fifhes, that the vibra- 
tions of water are fenfible to the inhabitants of that element by a 
fimilar organ. 

The motions of the atmofphere, which we become acquainted with 
by the fenfe of touch, are combined with its folidity, weight, or vis 
inertias; whereas thofe,- that are perceived by this organ, depend alone 
on its elafticity. But though the vibration of the air is the immediate 
objedt of the fenfe of hearing, yet the ideas, . we receive by this fenfe, • 
like thofe received from light, are only as a language, which, by ac- 
quired aflociations acquaints us with thofe motions of tangible bodies, 
3.' which 
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which depend on their elafticity ; and which we had before learned 
by our fenfe of touch. 



V. Of Smell and of fafe. 

The objects of fmell are diflolved in the fluid atmofphere, and 
thofe of tafte in the faliva, or other aqueous fluid, for the better dif- 
fufing them on their refpe<ftive organs, which feem to be ftimulated I 
into animal motion perhaps by the chemical affinities of thefe particles, 
which conftitute the fapidity and odorofity of bodies with the nerves- 
of fenfe, which perceive them. 

Mr. Volta has lately obferved a curious circumftance relative to our 
fenfe of tafte. If a bit of clean lead and a bit of clean filver be fepa- 
rately applied to the tongue and palate no tafte is perceived ; but by 
applying them in contact in refpedl to the parts out of the mouth, 
and nearly fo in refpeft to the parts, which are immediately applied to' 
the tongue and palate, a faline or acidulous tafte is perceived, as of a 
fluid like a ftream of electricity pafling from one of them to the other. 
This new application of the fenfe of tafte deferves further inveftiga- 
tion, as it may acquaint us with new properties of matter. 



VI. Of the Senfe of Heat. 
j 

There are many experiments in chemical writers, that evince the 
exiftence of heat as a fluid element, which covers and pervades all 
bodies, and is : attracted by the ' folutions of fome of them, and is de- 
truded from the combination of others. Thus from the combinations 
of metals with acids, and from thofe combinations of animal fluids, 

which 
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which are termed fecretions, this fluid matter of heat is given out 
amongfl: the neighbouring bodies ; and in the folutions of falts in wa- 
ter, or of water in air, it is abfoibed from the bodies, that furround 
them ; whilfl in its facility in palling through metallic bodies, and its 
difficulty in pervading refms and glafs, it refembles the properties of 
the eledtric aura ; and is like that excited by friction, and feems like 
that to gravitate amongfl: other bodies in its uncombined ftate, and to 
find its equilibrium. 

There is no circumftance of more confequence in the animal eco- 
nomy than a due proportion of this fluid of heat ; for the digeftion of 
our nutriment in the ffomach and bowels, and the proper qualities of 
all our fecreted fluids, as they are produced or prepared partly by animal 
and partly by chemical procefl.es,' depend much on the quantity of 
heat ; the excefs of which, or its deficiency, alike gives us pain, 
and induces us to avoid the circumftauces that occafion them. And 
in this the perception of heat eflentially differs from the perceptions 
of the fenfe of touch, as we receive pain from too great preffure of 
folid bodies, but none from the abfence of it. It is hence probable, 
that nature has provided us with a fet of nerves for the perception of 
this fluid, which anatomifts have not yet attended to. 

There may be fome difficulty in the proof of this afiertion ; if we 
look at a hot fire, we experience no pain of the optic nerve, though 
the heat along with the light muff be concentrated upon it. Nor 
does warm water or warm oil poured into the ear give pain to the 
organ of hearing ; and hence as thefe organs of fenfe do not perceive 
fmall excefles or deficiences of heat ; and as heat has no greater ana- 
logy to the folidity or to the figures of bodies, than it has to their 
colours or vibrations ; there feems no fufficient reafon for our aicrib- 
ing the perception of heat and cold to the fenfe of touch ; to which it 
has generally been attributed, either becaufe it is ditfufed beneath the 
whole fkin like the fenfe of touch, or owing to the inaccuracy of our 
obfervations, or the defedt of our languages. 

R 
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There is another circumftance would induce us to believe, that the 
perceptions of heat and cold do not belong to the organ of touch ; 
fince the teeth, which are the leaf! adapted for the perceptions of fo- 
lidity or figure, are the moft fenfible to heat or cold ; whence we are. 
forewarned from fwallowing thofe materials, whofe degree of colduefs 
or of heat would injure our ftomachs. 

The following is an extract from a letter of Dr. R. W. Darwin* 
of Shrewfbury, when he was a ftudent at Edinburgh. “ I made an 
experiment yefterday in our hofpital, which much favours your opi- 
nion, that the fenfation of heat and of touch, depend on different feta 
of nerves. A man who had lately recovered from a fever, and was 
Rill weak, was feized with violent cramps in his legs and feet ; which, 
were removed by opiates* except that one of his feet remained infen-- 
fible. Mr. Ewart pricked him with a pin in five or fix places, and. 
the patient declared he did not feel it in the leaf!:, nor was he fenfible 
of a very fmart pinch. I then held a red-hot poker at fome diftance, 
and brought it gradually nearer till it came within three inches, when, 
he afferted that he felt it quite diftin&ly. I fuppofe fome violent ir- 
ritation on the nerves of touch, had caufed the cramps, and had left 
them paralytic ; while the nerves of heat, having fuffered no increafed. 
ffimulus, retained their irritability.” 



VII. Of the Senfe of Extenfoni 

The organ of touch is properly the fenfe of preffure, but the muff 
cular fibres themfelves conftitute the organ of fenfe, that feels ex- 
ten fion. The fenfe of preffure is always attended with the ideas of 
the figure and folidity of the object, neither of which accompany our 
perception of extenfion. The whole fet of mufcles, whether they are 
hollow ones, as the -heart, arteries, and inteftines, or longitudinal 

ones 
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ones attached to bones, contract themfelves, whenever they are Si- 
mulated by forcible elongation ; and it is obfervable, that the white 
mufcles, which conftitute the arterial fyftem, feem to b'e excited 
into contraction from no other kinds of ftimulus, according to the 
experiments of Haller- And hence the violent pain in fome inflam- 
mations, as in the paronychia, obtains immediate relief by cutting 
the membrane, that was ftretched by the tumour of the fubjacent 
parts. 

Hence the whole mufcular fvftem mav be confidered as one organ 
of fenfe, and the various attitudes of the bodv, as ideas belonging to 
this organ, of many of which we are hourly confcious, while many 
others, like the irritative ideas of the other fenfes, are performed with- 
out our attention. 

When the mufcles of the heart reafe to a&, the refluent blood 
again diftends or elongates them ; and thus irritated they contract 
as before. The fame happens to the arterial fyftem, and I fuppofe 
to the capillaries, inteftines, and various glands of the body. 

When the quantity of urine, or of excrement, diftends the bladder, 
or redtum, thofe parts contract, and exclude their contents, and 
many other mufcles by affociation aft along with them ; but if thefe 
evacuations are not foon complied with, pain is produced by a little 
further extenfion of the mufcular fibres : a fimilar pain is caufed in 
the mufcles, when a limb is much extended for the reduction of dif- 
located bones ; and in the punifhment of the rack : and in the pain- 
ful cramps of the calf of the leg, or of other mufcles, for a greater 
degree of contraftion of a mufcle, than the movement of the two 
bones, to which its ends are affixed,, will admit of, rnuft give fimi- 
lar pain to that, which is produced by extending it beyond its due 
length. And the pain from punftures or incifions arifesfrom the de- 
tention of the fibres, as the knife paftes through them ; for it nearly 
ceafes as foon as the divifion is completed. 

R 2 
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All thefe motions of the mufcles, that are thus naturally excited 
by the ftimulus of diftending bodies, are alfo liable to be called into 
ftrong action by their catenation, with the irritations or fenfations 
produced by the momentum of the progreffive particles of blood in 
the arteries, as in inflammatory fevers, or by acrid fubftances on 
other fenfible organs, as in the ftrangury, or tenefmus,. or cholera. 

We fhall conclude this account of the fenfe of extenfion by obferv- 
mg, that the- want of its objedt is attended with a difagreeable fenfa- 
tion, as well as the excefs of it. In thofe hollow mufcles, which 
have been accuftomed to it,, this difagreeable fenfation is called fain t- 
nefs, emptinefs, and finking ; and, when it arifes to a certain degree, 
is attended with fyncope, or a total quiefcence of all motions, but the 
internal irritative ones* as happens from fudden lofs of blood, or in the. 
operation of tapping in the dropfy.. 



VIII. Of the - Appetites of Hunger, Thirfi , Heat,. Extenfion,. the 'Want 
of frejh Air ,. animal Love,, and the Suckling, of Children.. 

Hunger is moft. probably perceived by thofe numerous ramifica- 
tions of nerves that are feen about the upper opening of the ftomach; 
and third: by the nerves about the fauces, and. the top of the gula.. 
The ideas of thefe fenfes are few in the generality of mankind, but 
are more numerous in thofe, who by difeafe,. or indulgence, defire, 
particular kinds of foods or liquids. 

A fenfe of heat has already been fppken of, which may with pro-r- 
oriety be called an appetite*, as we painfully defire it, when it is de- 
ficient in quantity. 

The fenfe of extenfion maybe ranked amongfi: thefe appetites,, 
fince the deficiency of its object gives difagreeable fenfation ; when 
this happens in the arterial fyftem, it Is called faintnefs,. and feems to 
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bear Tome analogy to- hunger and to cold ; which like it are attended 
with emptinefs of a part of the vafcular fyftem. 

The fenfe of want of frefh air has not been attended to, but is as 
diftindl as the others, and the firfl perhaps that we experience 
after our nativity ; from the want of the objedt of this fenfe many 
difeafes are produced, as the jail-fever, plague, and other epidemic 
maladies. Animal love is another appetite, which occurs later in 
life,, and the females of lactiferous animals have another natural inlet 
of pleafure or pain from the fuckling their offspring. The want of 
which either owing, to the death of their progeny, or to the fafhiort of 
their country, has been fatal to many of the fex. The males have 
alfo pedtoral glands,, which are frequently turgid with a thin milk at 
their nativity, and are furniffied With nipples, which eredt on titilla- 
tion.like thofe of the female ; but which. feem now to be of. no fur- 
ther ufe, owing perhaps to fome change which thefe animals have 
undergone in the gradual progreffion of the formation of the earth, 
and of all that it inhabit.. 

Thefe feven laft mentioned fenfes may properly be termed appetites,, 
as they differ from thofe of touch, fight, hearing, taffe, and fmell,. 
in this refpedt ; that they are affedted with pain as well by- the defedb 
of their objedfs as by the excefs of them, which is not fo in the latter. 
Thus cold and hunger give us pain, as well as an excefs of heat or. 
fatiety j. but it is not fo with.darknefs and filence. . 

IX. Before we conclude this SedVion on the organs of fenfe, we 
muff obferve, that, as far as we know, there are many more, fenfes, 
than have been here mentioned, as every gland feems to be influenced 
to feparate from the blood, or to abforb from the cavities of the body, 
or from the atmofphere, its appropriated fluid, by the Rimulus of 
that fluid on the living gland ; and not by mechanical capillary ab- 
forption, nor by chemical affinity. Hence it appears, that each of: 

thefe. 
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thefe glands tnuft have a peculiar organ to perceive thefe irritations, 
but as thefe irritations are not fucceeded by fenfation, they have not 
acquired the names of fenfes. 

How ever when thefe glands are excited into motions ftronger than 
ufual, either by the acrimony of their fluids, or by their own irrita- 
bility being much increafed, then the fenfation of pain is produced in 
them as in all the other fenfes of the body ; and thefe pains are all of 
different kinds, and hence the glands at this time really become each 
a different organ of fenfe, though thefe different kinds of pain have 
acquired no names. 

Thus a great excefs of light -does not give the idea of light but of 
pain i as in forcibly opening the eye when it is much inflamed. The 
-great excefs of preflure or diftention, as when the point of a pin is 
preffed upon our fkin, produces pain, (and when this pain of the 
fenfe of touch is {lighter, it is termed itching, or tickling,) without 
any idea of folidity or of figure : an excefs of heat produces fmarting, 
of cold another kind of pain ; it is probable by this fenfe of heat the 
pain produced by cauftic bodies is perceived, and of electricity, as all 
thefe are fluids, that permeate, diftend, or decompofe the parts that 
ifeel them. 
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SECT. XV. 

OF THE CLASSES OF IDEAS.. 

L Ideas received in tribes. 2. We combine them further, or abftraSl from tbefe 
tribes, j. Complex ideas. 4, Compounded ideas. 5. Simple ideas, modes, 
fubftances, relations, general ideas. 6 . Ideas of reflexion. 7. Memory and 
imagination imperfectly. defined. Ideal prefence. Memorandum-rings. II. \. Ir- 
ritative ideas. Perception. 2. Senfltive ideas, imagination. 3. Voluntary 
ideas, recollection. 4. Affociated ideas, fuggeflion. III. 1. Definitions of per- 
ception, 'memory. 2. Reafoning, judgment, doubting, diftinguijhing, comparing. 
3. Invention. 4. Confeioufuefs. 5. Identity. 6„ Lapfe of time. 7. Free- 



I. AS the confti'tuent elements of the materia! world are only per- 
ceptible to our organs of fenfe in a ftate of combination ; it follows; 
that the ideas or fenfual'motions excited by them, are never received 
hngly, but ever with a greater or lefs degree of combination. So the 
colours of bodies or their hardneffes. occur with their figures : every 
fmell and tafte has its degree of pungency as well as its peculiar fla- 
vour. : and each note in mufic is combined with the tone of fome in- 
ftrument. It appears from, hence,, that we can be fenfible of a num- 
ber of ideas. at the fame time, fuch as the whitenefs, hardnefs, and 
coldnefs, of a fnow-ball, and can experience at the fame time many 
irritative ideas of furrounding bodies, which we do not attend to, as 
mentioned in Sedtion VII. 3. 2. But thofe ideas which belong to the 
fame fenfe, feem to be more eafily combined into fynchronous tribes,, 
than thofe which, were not received by the fame fenfe, as we can 

more 
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more eafily think of the vvhitenefs and figure of a lump of fugar at 
the fame time, than the whitenefs and fweetnefs of ir. 

"2. As thefe ideas, or fenfual motions, are thus excited with greater 
or lefs degrees of combination.; fo we have a. power, when we repeat 
them either by our volition or fenfation, rto increafe or diminifh this 
degree of combination, that is, to form compounded ideas from thofe, 
which were more fimple ; and abftrad ones from thofe, which were 
more complex, when they were firft excited ; that is, we can repeat 
a part or the whole of thofe fenfual motions, which did con flit ute our 
ideas of perception ; and the repetition of which now conftitutes our 
ideas of recollection, or of imagination. 

•3. Thofe ideas, which we repeat without change of the quantity 
of '-th at combination, with which we firft received them, are called 
complex ideas, as when you recoiled Weftminfter Abbey, or the 
planet Saturn : but it muft be obferved, that thefe complex ideas, 
thus re-excited by volition, fenfation, or aflociation, are feldom per- 
fect copies of their correfpondent perceptions, except in our dreams, 
where other external objeds do not detrad our attention. 

4. Thofe ideas, which are more complex than the natural objeds 
that firft excited them, have been called compounded ideas, as when 
we think of a fphinx, or griffin. 

5. And thofe that are lefs complex than the correfpondent natural 
objeCte, have been termed abftraCted ideas : thus fweetnefs, and white- 
nefs, and folidity, are received at the fame time from a lump of fugar, 
yet I can recoiled any of thefe qualities without thinking of the 
others, that were excited along with them. 

When ideas are fb far abftraded as in the above example, they have 
been termed fimple by the writers of metaphyfics, and feem indeed to 
be more complete repetitions of the ideas or fenfual motions, originally 
excited by external objeds. 

Other claffes of thefe ideas, where the abftradion has not been fo 
great, have been termed, by Mr. Locke, modes, fubflances, and re- 
lations. 
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Iations, but they feem only to differ in their degree of abftraCtion from 
the complex ideas that were at firft excited ; for as thefe complex or 
natural ideas are themfelves imperfect copies of their correfpondent 
perceptions, fo thefe abftraCt or general ideas are only ftill more im- 
perfect copies of the fame perceptions. Thus when I have feen an 
objeCt but once, as a rhinoceros, my abftraCt idea of this animal is the 
fame as my complex one. I may think more or lefs diftin&ly of a 
rhinoceros, but it is the very rhinoceros that I faw,. or fome part or 
property of him, which recurs to my mind. 

But when any clafs of complex objeCts becomes the fubjeCt ofcon- 
verfation, of which I have feen many individuals, as a caftle or an 
army, fome property or circumftance belonging to it is peculiarly al- 
luded to; and then I feel in my own mind, that my abftraCt idea of 
this complex objeCt is only an idea of that. part, property, or attitude 
of it, that employs the prefent converfation, and varies with every 
fentence that is fpoken concerning it. So if any one Ihould fay, 
“ one may fit upon a horfe fafer than on. a camel,” my abftraCt idea 
of the two animals includes only an outline of the level back of. the 
one, and the gibbofity on the back of the other. What noife. is that 
in the ftreet ? — Some horfes trotting over the pavement.. Here my 
idea of the horfes includes principally the.fhape and motion of their 
legs. So alfo the abftraCt ideas of goodnefs and courage are ftill 
more imperfeCt- reprefentations- of the objeCts- they were received 
from ; for here we abftraCt the material parts,, and recolleCt only the 
qualities; 

Thus we abftraCt fo much from fome of our complex ideas, that 
at length it becomes difficult to determine of what perception they 
partake ; andiin.many inftances our idea feems to be no other, than of 
the found or letters of the word, that-ftands-for the collective tribe, 
of which we are faid to have am abftracted idea,, as noun, verb, chi- 
maera, apparition. 
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6 . Ideas have been divided into thofe of perception and thofe of 
reflection, but as whatever is perceived mull; be external to the 
organ that perceives it, all our ideas mull originally be ideas of per- 
ception. 

7 . Others have divided our ideas into thole of memory, and thofe 
of imagination ; they have faid that a recollection of ideas in' the order 
they were received conftitutes memory, and without that order ima- 
gination ; but all the ideas of imagination, excepting the few that are 
termed ilmple ideas, are parts of trains or tribes in the order they 
were received : as if I think of a fphinx, ora griffin, the fair face, 
bofom, wings, claws, tail, are ail complex ideas in the order they 
were received: and it behoves the writers, who adhere to this de- 
finition, to determine, how fmall the trains mull: be, that lhall be 
called imagination ; and how great thofe, that (hall be called memory. 

Others have thought that the ideas of memory have a greater viva- 
city than thofe of imagination : but the ideas of a perfon in deep, or 
in a waking reverie, where the trains connected with fenfation are un- 
interrupted, are more vivid and diftinCt than thofe of memory, fo that 
they cannot be difiinguilhed by this criterion. 

The very ingenious author of the Elements of Criticifm has de- 
fcribed what he conceives to "be a fpecies of memory, and calls it ideal 
prefence ; but the inftances he produces are the reveries of fenfation, 
and are therefore in truth connections of the imagination, though they 
are recalled in the order they were received. 

The ideas connected by aflbciation are in common difcourfe attri- 
buted to memory, as we talk of memorandum-rings, and tie a knot 
on our handkerchiefs to brine; fomethine into our minds at a difiance 
of time. And a fchool-boy, who can repeat a thoufand unmeaning 
lines in Lilly’s Grammar, is faid to have a good memory. But thefe 
have been already (hewn to belong to the clafs of aflbciation j and are 
termed ideas of fuggefiion. 
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II. Laftly, the method already explained of clafling ideas into thofe 
excited by irritation, fenfation, volition, or aflociation, we hope will 
be found more convenient both for explaining the operations of the 
mind, and for comparing them with thofe of the body ; and for the 
illuftration and the cure of the difeafes of both, and which we fhall 
here recapitulate. * 

1. Irritative ideas are thofe, which are preceded by irritation, which 
is excited by objefts external to the organs of fenfe: as the idea of 
that tree, which either I attend to, or which I fhun in walking near 
it without attention. In the former cafe it is' termed perception, in 
the latter it is termed limply an irritative idea. 

2. Senfitive ideas are thofe, which are preceded by the fenfation of 
pleafure or pain ; as the. ideas, - which conflitute pur dreams or reve- 
ries, this is called imagination. . 

3. Voluntary ideas are thofe, which are preceded by voluntary 
exertion, , as when I repeat .the alphabet backwards : this is. called re- 
collection. . 

4. Aflociate ideas are thofe, .which are preceded by other ideas or 
mufcular motions, as when we think over or repeat the alphabet by 
rote in its ufual order > or ding a tune we are accuftomed to; this is 
called- fuggeftion. 

Ilh- 1. Perceptions fignify thofe ideas, which are preceded by ir- 
ritation and fucceeded by the fenfation of pleafure or pain, for what- 
ever excites our attention interefts us ; that is, it is accompanied with 
pleafure or pain ; however flight may be the degree or quantity of 
either of them. 

The word memory includes two clafies of ideas, either thole which 
are preceded by voluntary exertion, or thofe which are fuggefted by 
their affociations with other ideas. 

2. Reafoning is that operation of the fenforium, by which we ex- 
cite two or many tribes of ideas ; and then re-excite the ideas, in 
which they differ, or correfpond. If we determine this difference, it 
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is called judgment ; if we in vain endeavour to determine it, it is called 
doubting. 

If we re-excited the ideas, in which they differ, it is called dif- 
tinguifhing. If we re-excite thofe in which they correfpond, it is 
called comparing. 

3. Invention is an operation of the fenforium, by which we volun- 
tarily continue to excite one train of ideas, fiippofe the defign of 
railing water by a machine ; and at the fame time attend to all other 
ideas, which are connected with this by every kind of catenation ; 
and combine or feparate them voluntarily for the purpofe of obtaining 
fome end. 

For we can create nothing new, we can only combine or feparate 
the ideas, which we have already received by our perceptions : thus 
if I wifh to reprefent a monfter, I call to my mind the ideas of every 
thing difagreeable and horrible, and combine the naftinefs and glut- 
tony of a hog, the.ftupidity and obftinacy of an afs, with the fur and 
awkwardnels of a bear, and call the new combination Caliban. Yet 
fuch a. monfter may exift in nature, as all his attributes are parts of 
nature. So when I wifh to reprefent every thing, that is excellent, 
and lamiable ; when I combine benevolence with cheerfulnefs, wif- 
dom, knowledge, tafte, wit, beauty of perfon, and elegance of 
manners, and aflociate them in one lady as a pattern to the world, 
it is called invention ; yet fuch a perfon may exift, — fuch a perfon 

does exift ! — It is who is as much a monfter as 

Caliban. 

4. In refpedt to confcioufnefs, we are only confcious of our ex- 
iftence, when we think about it; as we only perceive the lapfe of 
time, when we attend to it ; when we are bufied about other objedts, 
neither the lapfe of time nor the confcioufnefs of our own exiftence 
can occupy our attention. Hence, when we think of our own ex- 
iftence, we only excite abftradted or reflex ideas (as they are termed), 
of our principal pleafures or pains, of our defires or averfions, or of the 
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figure, folidity, colour, or other properties of our bodies, and call that 
aft of the (enforium a confcioufnefs of our exiftence. - Some philofo- 
phers, I believe it is Des Cartes, has faid, “ I think, therefore I exift.” 
But this is not right reafouing, becaufe thinking is a mode of exiftence; 
and it is thence only faying, “ I exift, therefore I exift.” For there 
are three modes of exiftence, or in the language of grammarians three 
kinds of verbs. Firft, (imply I am, or exift. Secondly, I am acting, 
or exift in a ftate of activity, as. I move. Thirdly, I am fuffering, or 
exift in a ftateof being afted upon,, as I am moved. The when, and 
the where, as applicable to this exiftence, depends on the fucceflive 
motions of our own or of other bodies ; and on their refpeftive fixa- 
tions, as fpoken of Seft. XIV. 2. 5. 

5. Our identity is known by our acquired habits or catenated trains 
of ideas and mufcular motions ; and perhaps, when we compare in- 
fancy with old age, in thofe alone can bur identity be fuppofed to exift. 
For what elfe is there of fimilitude between the firft fpeck of living 
entity and the mature man ? — every deduction of reafoning, every fen- 

. timent or paflion, with every fibre of the corporeal part of our fyftem, 
has been fubjeft almoft to annual mutation ; while fome catenations 
alone of our ideas and mufcular aflions have continued in part un- 
changed. 

By the facility, with which we can in our waking hours voluntarily 
produce certain fucceflive trains of -ideas, we know by experience, 
that we have before reproduced them ; that is, we are confcious of a 
time of our exiftence previous to the prefent time ; that is, of our iden- 
tity now and heretofore. It is thefe habits of aftion, thefe catenations 
of ideas and mufcular motions, which begin with life, and only ter- 
minate with it ; and which we can in fome meafure deliver to our 
pofterity ; as explained in Se£t. XXXIX. 

6. When the progreflive motions of external bodies make a part of 
our prefent catenation of ideas, we attend to the lapfe of time ; which 
appears the longer, the more frequently we thus attend to it ; as when 
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we exped fomething at a certain hour, which much interefts us v 
whether it be an agreeable or difagreeable event or when we count 
the palling feconds on a flop-watch. 

When an idea of our own perfon, or a reflex idea of our pleafures 
and pains, delires and averlions, makes a part of this catenation, it is 
termed confcioufnefs ; and if this idea of confcioufnefs makes a part of 
a catenation, which we excite by recollection, and know by the facility? 
with which we excite it, that we have before experienced it,, it is 
called identity, as explained above* 

y. In refpeft to freewill,: it is certain, that we cannot will to think 
of a new train of ideas, without previoufly thinking of the firft link of 
itj as I cannot will to think of a black fwan, without previoufly think- - 
ing of a black fwan. But if I now think of a tail, I can voluntarily 
recollect all animals, which have tails ; my will is fo far free, that L 
can purfue the ideas linked to this idea of tail, as far as my knowledge 
of the fubjeCt extends ; but to will without motive is to will without 
defire or averfion ; which is as abfurd as to feel- without pleafure or.’pain; 
they are both folecifms in the terms. So far are We governed by the 
catenations of motions, which affeCt both the body and the mind , of 
man, and which begin with our irritability, and end with it. 
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SECT. XVI. 

OF INSTINCT. 

BAUD EQU1DEM CREDO, QjJIA SIT DIVINITUS ILLIS 
INGENIUM, ACT RERUM FATO PRUDENTIA MAJOR. 

VIRG. GEORG. L. I. 415. 

I. InftinEiive ablions defined. Of connate pcffions. II. Of the fenfations and motions 
of the feet us in the womb. III. Some animals are more perfectly formed than 
others before nativity. Of learning to walk. IV. Of the fwallowing , breath- 
ing, , fucking, pecking , and lapping of young animals. V. Of the fenfe of fmeU ’, 
and its ufes to animals. Why cats do not eat their kittens. VI. Of the accu- 
racy of fight in mankind, and their fenfe of beauty. Of the fenfe of touch in ele- 
phants, tnonkies, beavers, mm. VII. Of natural language. VIII. The 
origin of natural language-, 1. the language of fear 1. of grief-, 3. Of tender 
pleafure-, 4. of ferene pleafur'e -, 5. of anger-, 6 . of attention. IX. Artificial 
language of turkies, hens, ducklings, wagtails, cuckoos, rabbits, dogs, and 
nightingales. X. Of mufic-, of tooth-edge-, of a good ear 5 of architecture. 
XI. Of acquired knowledge -, of foxes, rooks, feildfares, lapwings, dogs, cats, 
horfes, crows, and pelicans. XII. Of birds of pajfage, dormice, fnakes, bats, 
fwallows, quails, ringdoves, flare, chaffinch, hoopoe, chatterer, hawfinch, crofs- 
bill, rails and cranes. XIII. Of birds nefis -, of the cuckoo -, of fwallows nefis-, 
of the taylor bird. XIV. Of the old foldier -, of haddocks, cods, and dogfifh ; 
of the remora ; of crabs, herrings , and falmon. XV. Of fpiders, caterpillars, 
ants, and the ichneumon. XVI. 1. Of locufts, gnats-, 2. bees-, 3. dormice, 
flies, worms, ants, and wafps. XVII. Of the faculty that diflinguifhes man 
from the brutes. 

I. ALL thole internal motions of animal bodies, which contribute 
to digeft their aliment, produce their fecretions, repair their injuries, 
or increafe their growth, are performed without our attention or con-: 
8 • feioufnefs. 
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fcioufnefs. They exift as well in our fleep, as in our waking hours, 
as well in the foetus during the time of geftation, as in the infant 
after nativity, and proceed with equal regularity in the vegetable as 
in the animal fyftem. Thefe motions have been fhewn in a former 
part of this work to depend on the irritations of peculiar fluids, and as 
they have never been clafled amongft the inftindtive actions, of animals, 
are precluded from our prefent difquifition. 

But all thofe actions of men or animals, that are attended with con- 
fcioufnefs, and feem neither to have been diredted by their appetites, 
taught by their experience, nor deduced from obfervation or tradition, 
have been referred to the power of inftindt. And this power has been 
explained to be a divine fomething , a kind of infpiration ; whilfk the 
poor animal, that poflefies it, has been thought little better than a 
machine ! 

The irkfomenefs , that attends a continued attitude of the body, or 
the pains, that we receive from heat, cold, hunger, or other injuri- 
ous circumftances, excite us to general locomotion : and our fenfes are 
lo formed and eonftituted by the hand of nature, that certain objedts 
prefent us with pleafure, others with pain, and we are induced to -ap- 
proach and embrace thefe, to avoid and abhor thofe, as fuch fenfa- 
tions diredt us. • • 

Thus the palates of fome animal’s are gratefully affedled by the 
maftication of fruits, others of grains, and others of flefh ; and they 
are thence in Hi gated to attain, and to coftfume thofe materials';, and 
are furnifhed with powers of mufcular motion, and' of digeflion pro- 
per for fuch purpofes. 

Thefe fenfatians and dejires conftitute a part of our fyftem, as our 
mujcles and bones conftitute another part : and hence they may alike 
be termed natural or connate ; but neither of them can properly be 
termed injiindlive : as the word inftindt in its ufual acceptation refers 
only to the adiions of animals, as above explained : the origin of thefe 
adiions is the fubjedt of our prefent enquiry. 
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The reader is intreated carefully to attend to this definition of in- 
ffmaive actions, left by ufing the word inftindt without adjoining any 
accurate idea to it, he may not only include the natural defires of love 
and hunger, and the natural fenfations of pain or pleal'ure, but the 
figure and contexture of the body, and the faculty or realon itfelf un- 
der this s;eneral term. 

II. We experience fome fenfations, and perform fome actions before 
our nativity; the fenfations of cold and warmth, agitation and reft, 
fulnefs and inanition, are inftances of the former ; and the repeated 
ftruggles of the limbs of the foetus, which begin about the middle of 
geftation, and thofe motions by which it frequently wraps the um- 
bilical chord around its neck or body, and even fometimes ties it on 
a knot ; are inftances of the latter. Smellie’s Midwifery, (Vol. I. 
p. 182). 

By a due attention to thefe circumftances many of the actions of 
young animals, which at firft fight feemed only referable to an inex- 
plicable inftindt, will appear to have been acquired like all other ani- 
mal attions, that are attended with confcioufnefs, by the repeated 
efforts of our muffles under the conduct of our fenfations or defres. 

The chick in the (hell begins to move its feet and legs on the fixth 
day of incubation (Mattreican, p. 138); or on the feventh day, 
(Langley) ; afterwards they are feen to move themfelves gently in 
the liquid that furrounds them, and to open and fhut their mouths, 
(Harvei, de Generat. p. 62, and 197. Form de Poulet. ii. p. 129). 
Puppies before the membranes are broken, that involve them, are 
feen to move themfelves, to put out their tongues, and to open and 
Ihu-t their mouths, (Harvey, Gipibn, Riolan, Haller). And calves 
lick themfelves and fwallow many of their hairs before their nativity: 
which however puppies do not, (Swammerden, p. 319. Flemyng 
Phil. Tranf. Ann. 1755. 42). And towards the end of geftation, the 
foetus of all animals are proved to drink part of the liquid in which 
they fwim, (Haller. Phyfiol, T. 8.' 204). The white of egg is found 
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in the mouth and gizzard of the chick, and is nearly or quite con- 
fumed before it is hatched, (Harvei de Generat. 58). And the liquor 
amnii is found in the mouth and ftomach of the human foetus, and of 
calves ; and how elfe fhould that excrement be produced in the in- 
teflines of all animals, which is voided in great quantity foon after 
their birth ; Gipfon, Med. Effays, Edinb. V. i. 13. Halleri Phyfiolog. 
T. 3. p. 318. and T. 8). In the ftomach of a calf the quantity of 
this liquid amounted to about three pints, and the hairs amongft it 
were of the fame colour with thofe on its Ikin, (Blalii Anat. Animal, 
p. m. 1 22). Thefe fafts are attefted by many other writers of credit, 
befides thofe above mentioned. 

111 . It has been deemed a furprifing inftance of inftin<ft, that calves 
•and chickens fhould be able to walk by a few efforts almoft immedi- 
ately after their nativity : whilft the human infant in thofe countries 
where he is not incumbered with clothes, as in India, is five or fix 
months, and in our climate almoft a twelvemonth,, before he can 
fafely Hand upoii his feet. 

The ftruggles of all animals in the womb muft refemble their mode- 
of fwimming, as by this kind of .motion they can beft change their 
attitude in water. But the fwimming of the calf and chicken re- 
iembles their manner of walking, which they have thus in part ac- 
quired before their nativity, and hence accomplifh it afterwards with 
very few efforts, whilft the fwimming of the human creature re- 
fembles that of the frog, and totally differs from his mode of 
walking. 

There is another circumftance to be attended to in this affair, that 
not only the growth of thofe peculiar parts of animals, which are firft 
wanted to fecure their fubfiftence, are in general furtheft advanced 
before their nativity: but fomc animals come into the world more 
completely formed throughout their whole fyftem than others : and 
are thence much forwarder in all their habits of motion. Thus the 
colt, and the lamb, are much more perfett animals than the blind 
3 - P U PP 7 » 
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puppy, and the naked rabbit ; and the chick of the pheafant, and the 
partridge, has more perfect plumage, and more perfe£t eyes, as well 
as greater aptitude to locomotion, than the callow nefllings of the 
dove, and of the wren. The parents of the former only find it ne- 
ceflary to fhew them their food, and to teach them to take it up ; 
whilft thofe of the latter are obliged for many days to obtrude it into 
their gaping mouths. 

IV. From the fails mentioned in No. 2. of this Seilion, it is evinced 
that the foetus learns to fwallow before its nativity ; for it is feen to 
open its mouth, and its flomach is found filled with the liquid that fur- 
rounds it.- It opens its mouth, either infligated by hunger, or by the 
irkfomenefs of a continued attitude of the mufcles of its face 1 the 
liquor amnii, in which it fwims, is agreeable to its palate, as it con- 
fills of a nourilhing material, (Haller Phyf. T. 8. p. 204). It is 
tempted to experience its tafte further in the mouth, and by a few 
efforts learns to fwallow, in the fame manner as we learn all other 
animal a£lions, which are attended with confcioufnefs, by the repeated 
efforts of our mufcles under the conduct of our fenfaiions or volitions. 

The infpiration of air into the lungs is fo totally different from 
that of fwallowing a fluid in which we are immerfed, that it cannot 
be acquired before our nativity. But at this time, when the circula- 
tion of the blood is no longer continued through the placenta, that 
fuffocating fenfation, which we feel about the precordia, when we 
are in want of frefh air, difagreeably affe&s the infant : and all the 
mufcles of the body are excited into a£lion to relieve this oppreffion ; 
thofe of the breafl, ribs, and diaphragm are found toanfwer this pur- 
pofe, and thus refpiration is difcovered, and is continued throughout 
our lives, as often as the oppreffion begins to recur. Many infants, 
both of the human creature, and of quadrupeds, flruggle for a minute 
after they are born before they begin to breathe, (Haller Phyf. T. 8. 
p. 400. ib. pt. 2. p. 1). Mr. BufFon thinks the action of the dry air 
upon the nerves of fmell of new-born animals, by producing an en- 
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deavour to fiieeze, may contribute to induce this firft infpiration, and 
that the rarefaction of the air by the warmth of the lungs contributes 
to induce expiration, Hift. Nat. Tom. 4. p. x 74. Which latter it 
may efteCt by producing a difagreeabie fenfation by its delay, and a 
confequent effort to relieve it. Many children fneeze before they 
refpire, but not all, as far as I have obferved, or can learn from 
others. 

At length, by the direction of its fenfe of fmell, or by the officious' 
care of its mother, the young animal approaches the odoriferous rill 
of its future nourifhment, already experienced to fwallow. But in 
the aCt of fwallowing, it is neceflary nearly to clofe the mouth, 
whether the creature be immerfed in the fluid it is about to drink, or 
not : hence, when the child firft attempts to fuck, it does not {light- 
ly comprefs the nipple between its lips, and fuck as an adult perfon 
would do, by abforbing the milk ; but it takes the whole nipple into 
its mouth for this purpofe, comprefles it between its gums, and thus 
repeatedly chewing (as it were) the nipple, prelies out the milk ; ex- 
actly in the fame manner as it is drawn from the teats of cows by 
the hands of the milkmaid. The celebrated Harvey obferves, that 
the foetus in the womb muft have fucked in. a part of its nourifhment, 
becaufe it knows how to fuck the minute it is born, as any one may 
experience by putting a finger between its lips,, and becaufe in a few 
days it forgets this art of fucking, and cannot without fome difficulty 
again acquire it, (Exercit. de Gener. Anim. 48). The fame obferva- 
tion is made by Hippocrates. 

A little further experience teaches the young animal to fuck by ab- 
forption, as well as by compreflion ; that is, to open the cheft as in 
the beginning of refpiration, and thus to rarefy the air in the mouth, 
that the preflure of the denfer external atmofphere may contribute to 
force out the milk. 

The chick yet in the {hell has learnt to drink by fwallowing a part 
of the white of the egg for its food ; but not having experienced how 
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to take up and fvvallow folid feeds, or grains, is either taught by the 
folicitous induftry of its mother; or by many repeated attempts is 
enabled at length, to diftinguifh and to fwallow this kind of nutri- 
ment. 

And puppies, though they know how to fuck like other animals 
from their previous experience in fwallowing, and in refpiration ; yet 
are theydong in acquiring the art of lapping with their tongues, which 
from the flaccidity of their cheeks, and length of their mouths, is after- 
wards a more convenient way for them to take in water. 

V. The fenfes of fmell and tafte in many other animals greatly ex- 
cel thofe of mankind, for in civilized fociety, as our victuals are ge- 
nerally prepared by others, and are adulterated with fait, fpice, oil, 
and'empyreuma, we do not hefitate abouteating whatever is fet' before 
us, and negledt to cultivate thefe fenfes r whereas other animals- try 
every morfel by the fmell, before they take it into their mouths, and 
by the tafle before they fwallow it : and are led not only each to his 
proper nourifhment by this organ of fenfe, but' it alfo at a maturer age 
diredts them- in the gratification of their appetite of love. Which may 
be further underftood by conlidering the fympathies of thefe parts de- 
fcribed in Clafs IV. 2. 1. 7. While the human animal is directed to 
the objedt of his love by his fenfe of beauty, as mentioned in-No. Vli 
of this Sedlion. Thus Virgil. Georg. III. 250.- 

Nonne vides, ut tota tremor pertentat equorum 
Corpora, £ tantum notas odor attulit auras ? 

Nonne canis nidum veneris nafutus odore 
Quandt, et erranti trahitur fublambere lingua ? 

Refpuit at guftum cupidus, labiifque retra&is 
Elevat os, trepidanfque novis percutitur aeftris,-- 
Inferit et vivum felici vomere femen. — 

Quam tenui filo cascos adne&it amores 
Doda Venus, vitasque monet renovare ftvillam ! 

Anon, 
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The following curious experiment is related by Galen. “ On dif- 
fering a goat great with young I found a brifk embryon, and having 
detached it from the matrix, and {hatching it away before it faw its 
dam, I brought it into a certain room, where there were many vefl'els, 
fome filled with wine, others with oil, fome with honey, others with 
milk, or fome other liquor; and in others were grains and fruits ; we 
firft obferved the young animal get upon its feet, and walk ; then it 
fhook itfelf, and afterwards fctatched its fide with one of its feet : then 
we faw it fmelling to every one of thefe things, that were fet in the 
room ; and when it had fmelt to them all, it drank up the milk.” 
L. 6. de locis. cap. 6. 

Parturient quadrupeds, as cats, and bitches, and fows, are led by 
their fenfe of fmell to eat the placenta as other common food ; why 
then do they not devour their whole progeny, as is reprefented in an 
antient emblem of T ime ? This is faid fometimes to happen in the 
unnatural flate in which we confine fows ; and indeed nature would 
feem to have endangered her offspring in this nice circumftance ! But 
at this time the flimulus of the milk in the tumid teats of the mother 
excites her to look out for, and to defire fome unknown circumftance 
to relieve her. At the fame time the fmell of the milk attracts the 
exertions of the young animals towards its fource, and thus the de- 
lighted mother difcovers a new appetite, as mentioned in Se£t. XIV. 8. 
and her little progeny are led to receive and to communicate pleafure 
by this mofl beautiful contrivance. 

VI. But though the human Ipecies in fome of their fenfations are 
much inferior to other animals, yet the accuracy of the fenfe of touch, 
which they poffefs in fo eminent a degree, gives them a great fuperi- 
ority of underflanding; as is well obferved- by the ingenious Mr. Buf- 
fon. The extremities of other animals terminate in horns, and hoofs, 
and claws, very unfit for the fenfation of touch ; whilft the human 
hand is finely adapted to encompafs its object with this organ of 
fenfe. 
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The elephant is indeed endued with a fine fenfe of feeling at the 
extremity of his probofcis, and hence has acquired much more accu- 
rate ideas of touch and of fight than mod other creatures. The two 
following inftances of the fagacity of thefe animals may. entertain the 
reader, as they were told me by fome gentlemen of diftindt obferva- 
tion, and undoubted veracity, who had been much converfant with 
our eaftern fettlements. Firft, the elephants that are ufed to carry 
the baggage of our armies, are put each under the care of one of the, 
natives of Indoftan, and whilft himfelf and his wife go into the woods 
to colledt leaves and branches of trees for his food, the}'- fix him to the 
ground by a length of chain, and frequently leave a child yet unable 
to walk, under his protection: and the intelligent animal not only de- 
fends it, but as it creeps about, when it arrives near the extremity of 
his chain, he wraps his trunk gently round its body, and brings it 
again into the centre of his circle. Secondly, the traitor elephants 
are taught to walk on a narrow path between two pit-falls, which are 
covered with turf, and then to go into the woods, and to feduce the 
wild elephants to come that way, who fall into thefe wells, whilft he 
pafles fafe between them : and it is univerfally obferved, that thofe 
wild elephants that efcape the fnare, purfue the traitor with the ut- 
moft vehemence, and if they can overtake him, which fometimes hap- 
pens, they always beat him to death. 

The monkey has a hand well enough adapted for the fenfe of touch, 
which contributes to his great facility of imitation ; but in taking ob- 
jects with his hands, as a ftick or an apple, he puts his thumb on the 
fame fide of them with his fingers, in Head of counteracting the pref- 
iure of his fingers with it : from this negledt he is much flower in ac- 
quiring the figures of objedts, as he is lefs able to determine the dif- 
tances or diameters of their parts, or to diftinguilh their vis inertias 
from their hardnefs. Helvetius adds, that the Ihortnefs of his life, ' 
his being fugitive before mankind, and his not inhabiting all climates, 
combine to prevent his improvement. (DerEfprit. T. i. p.) There 
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is however at this time an old monkey (hewn in Exeter Change, 
London, who having loft his teeth, when nuts are given him, takes 
a ftone into his hand, and cracks them with it one by one; thus ufing 
tools to effedc his purpofe like mankind. 

The beaver is another animal that makes much ufe of his hands, 
and if we may credit the reports of travellers, is pofieffed of amazing 
ingenuity. This however, M. Buffon affirms, is only where they 
exift in large numbers, and in countries thinly peopled with men ; 
while in France in their folitary ftate .they fhew no uncommon in- 
genuity. 

Indeed all the quadrupeds, that have collar-bones, (claviculae) ufe 
their fore-limbs in lome meafure as we ufe our hands, as the cat, 
fquirrel, tyger, bear and lion; and as they exercifethe fenfe of touch 
more univerfally than other animals, fo are they more fagacious in 
watching and furprifing their prey. All thofe birds, that ufe their 
claws for hands, as the hawk, parrot, and cuckoo, appear to be more 
docile and intelligent ; though the gregarious tribes of birds have more 
acquired knowledge. 

Now as the images, that are painted on the retina of the eye, are no 
other than figns, which recall to our imaginations, the objects we had 
before examined by the organ of touch, as is fully demonftrated by 
Dr. Berkley in his treatife on vifion ; it follows that the human crea- 
ture has greatly more accurate and diftindt fenfe of vifion than that of 
any other animal.- Whence as he advances to maturity he gradually 
acquires a fenfe of female beauty, whieh at this time diredts him to the 
cbjedt of his new paffion. 

Sentimental love, as diftinguiffied from the animal paffion of that 
name, with which it is frequently accompanied, confifts in the 
defire or fenfation of beholding, embracing, and faluting a beautiful 
objedt. 

The charadteriftic of beauty therefore is that it is the objedt of love ; 
and though many other objedts .are in common language called beau-ti- 
' . ful. 
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ful, yet they are only called fo metaphorically, and ought to be termed 
agreeable. A Grecian temple may give us the pleafurable idea of 
fublimity, a Gothic temple may give us the pleafurable idea of va- 
riety, and a modern houfe the pleafurable idea of utility; mufic and 
poetry may infpire our love by aflociation of ideas; but none of thefe, 
except metaphorically, can be termed beautiful, as we have no wifh 
to embrace or falute them. 

Our perception of beauty confids in our recognition by the fenfe of 
vifion of thofe objedts, fird, which have before infpired our love by 
the pleafure, which they have afforded to many of our fenfes ; as to 
our fenfe of warmth, of touch, of fmell, of tade, hunger and third: ; 
and, fecondly, which bear any analogy of form to fuch objects. 

When the babe, foon after it is born into this cold world, is applied 
to its mother’s bofom ; its fenfe of perceiving warmth is fird agree- 
ably affedted ; next its fenfe of fmell is delighted with the odour 
of her milk ; then its tade is gratified by the flavour of it ;• .after- 
wards the appetites of hunger and of third afford pleafure by the pof- 
fefiion of their objedts, and by the fubfequent digedion of the ali- 
ment ; and, ladly, the fenfe of touch is delighted by the foftnefs and 
fmoothnefs of the milky fountain, the fource of fuch variety of hap- 
pinefs. 

All thefe various kinds of pleafure at length become afiociated with 
the form of the mother’s bread ; which the infant embraces with its 
hands, prefles with its lips, and watches with its eyes ; and thus ac- 
quires more accurate ideas of the form of its mother’s bofom, than of 
the odour and flavour or warmth, which it perceives by its other 
fenfes. And hence at our maturer years, when any objedt of vifion is 
prefented to us, which by it6 waving or fpiral lines bears any fimili- 
tude to the form of the female bofom, whether it be found in a iand- 
fcape with foft gradations of rifing and defcending furface, or in the 
forms of fome antique vafes, or in other works of the pencil or the 
chiflel, we feel a general glow of delight, which feems to influence all 
our fenfes ; and, if the objedt be not too large, we experience an at- 
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tra&ion to embrace it with our arms, and to falute it with our lips, 
as vve did in our early infancy the bofom of our mother. And thus, 
we find, according to the ingenious idea of Hogarth, that the waving 
lines of beauty were originally taken from the temple of Venus. 

This animal attraction is love ; which is a.fenfation, when the ob- 
je£t is prefent ; and a defire, when it is abfent. Which conftitutes- 
the pureft fource of human felicity, the cordial drop in the otherwife 
vapid cup of life, and which overpays mankind for the care and la- 
bour, which are attached to the pre-eminence of his fituation above 
other animals. 

It ihould have been obferved, that colour as well as form lometimes 
enters into our idea of a beautiful objeCt, as a good complexion for in- 
ftance, becaufe a fine or fair colour is in general a fign of health,, and 
conveys to us an idea of the warmth of the objeCt ; and a pale 
countenance on the contrary gives an idea of its being cold to the 
touch. 

It was before remarked, that young animals ufe their lips to dif- 
tinguifh the forms of things, as well as their fingers, and hence we 
learn the origin of our inclination to falute beautiful objeCls with our 
lips. 

VII. There are two ways by which we become acquainted with 
the paffioiis of others : firft, by having obferved the effects of them, 
as of fear or anger, on our own bodies, we know at fight when others 
are under the influence of thefe affeCtions. So when two cocks are 
preparing to fight, each feels the feathers rife round his own neck, 
and knows from the fame fign the difpofition of his adverfary : and 
children long before they can fpeak, or underfland the language of 
their parents, may be frightened by an angry countenance, or foothed 
by fmiles and blandifhments. 

Secondly, when we put ourfelves into the attitude that any paffion 
naturally occafions, we foon in fome degree acquire that pafiion ; 
hence when thofe that fcold indulge themfelves in loud oaths, and 
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violent a&ions of the arms, they increafe their anger by the mode of 
expreffing themfelves: and on the contrary the counterfeited fmile of 
pleafure in difagreeable company foon brings along with it a portion 
of the reality, as is well illuflrated by Mr. Burke. (Eflay on the Su- 
blime and Beautiful.) 

This latter method of entering into the paffions of others is ren- 
dered of very extenfive ufe by the pleafure we take in imitation, 
which is every day prefented before our eyes, in the aftions of chil- 
dren, and indeed in all the cuftoms and fafhions of the world. From 
this our aptitude to imitation, arifes what is generally underftood by 
the word fympathy fo well explained by Dr. Smith of Glafgow. 
Thus the appearance of a cheerful countenance gives us pleafure, and 
of a melancholy one makes us forrowful. Yawning and fometimes 
vomiting are thus propagated by fympathy, and fome people of deli- 
cate fibres, at the prefence of a fpe&acle of mifery, have felt pain in 
the fame parts of their own bodies, that were difeafed or mangled in 
the other. Amongft the writers of antiquity Ariffotle thought this 
aptitude to imitation an effential property of the human fpecies, and 
calls man an imitative animal. To %uov p^upivov. 

Thefe then are the natural figns by which we underffand each 
other, and on this (lender balls is built all human language. For 
without fome natural figns, no artificial ones could have been invented 
or underflood, as is very ingenioufly obferved by Dr. Reid. (Inquiry 
into the Human Mind.) 

VIII. The origin of this univerfal language is a fubjefl of the high- 
eft curiofity, the knowledge of which has always been thought utterly 
inacceffible. A part of which we fhall however- here attempt. 

Light, found, and odours, are unknown to the foetus in the womb, 
which, except the few fenfations and motions already mentioned, 
fleeps away its time infenfible of the bufy world. But the moment he 
arrives into day, he begins to experience many vivid pains and plea- 
fures ; thefe are at the fame time attended with certain mufcular mo- 
ll 2 tions, 
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tions, and from this their early, and individual aflociation, they ac- 
quire habits of occurring together, that are afterwards iadifloluble. 



i. Of Fear . 

As foon as the young animal is born, the firft important fenfations, 
that occur to him, are occafioned by the oppreffion about his pre- 
cordia for want of refpiration, and by his fudden tranfition from ninety- 
eight degrees of heat into fo cold a climate. — He trembles, that is, he 
exerts alternately all the mufcles of his body, to enfranchife himfelf 
from the oppreffion about his bofom, and begins to breathe with fre- 
quent and ffiort refpirations ; at the fame time the cold contracts his 
red fkin, gradually turning it pale ; the contents of the bladder and of 
the bowels are evacuated: and from the experience of thefe firft dis- 
agreeable fenfations the paflion of fear is excited, which is no other 
than the expectation of difagreeable fenfations. This early aflociation 
of motions and fenfations perfifts throughout life ; the paflion of fear 
produces a cold and pale fkin, with tremblings, quick refpiration, 
and an evacuation of the bladder and bowels, and thus conftitutes the 
natural or univerfal language of this paflion. 

On obferving a Canary bird this morning, January 28, 1772, at 
the houfe of Mr. Harvey, near Tutbury, in Derbyfhire, I was told 
it always fainted away, when its cage was cleaned, and defired to fee 
the experiment. The cage being taken from the ceiling, and its 
bottom drawn out, the bird began to tremble, and turned quite white 
about the root of his bill: he then opened his mouth as if for breath, 
and refpired quick, flood ftraighter up on his perch, hung his wings, 
fpread his tail, clofed his eyes, and appeared quite ftiff and cataleptic 
for near half an hour, and at length with much trembling and deep 
refpirations came gradually to himfelf. 
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2. Of Grief. 

That the internal membrane of the noftrils may be kept always 
moift, for the better perception of odours, there are two canals, that 
conduit the tears after they have done their office in moiftening and 
cleaning the ball of the eye into a fack, which is called the lacrymal 
fack ; and from which there is a dull, that opens into the noftrils : 
the aperture of this dull is formed of exquifite fenfibility, and when 
it is ftimulated by odorous particles, or by the drynefs or coldnefs of the 
air, the fack contrails itfelf, and pours more of its contained moifture 
on the organ of fmell. By this contrivance the organ is rendered 
more fit for perceiving fuch odours, and is preferved from being in- 
jured by thofe that are more ftrong or corrofive. Many other recep- 
tacles of peculiar fluids difgorge their contents, when the ends of their 
dulls are ftimulated ; as the gall bladder, when the contents of the 
duodenum ftimulate the extremity of the common bile duct: and the 
falivary glands, when the termination of their dulls in the mouth are 
excited by the ftimulus of the food we mafticate. Atque veficulae fe- 
minales fuum exprimunt fluidum glande penis fricata. 

The coldnefs and drynefs of the atmofphere, compared with the 
warmth and moifture, which the new-born infant had juft before 
experienced, difagreeably affells the aperture of this lacrymal fack : 
the tears, that are contained in- this fack, are poured into the noftrils, 
and a further fupply is fecreted by the lacrymal glands, and diffufed 
upon the eye-balls ; as is very vifible in the eyes and noftrils of chil- 
dren foon after their nativity. The fame happens to us at our ma- 
turer age, for in fevere frofty weather, fnivelling and tears are pro- 
duced by the coldnefs and drynefs of the air. 

But the lacrymal glands, which feparate the tears from the blood, 
are fituated on the upper external part of the globes of each eye ; and, 
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when a greater quantity of tears are wanted, we contrad the fore- 
head, and bring down the eye-brows, and ufe many other diftortions 
of the face, to comprefs thefe glands. 

Now as the fufFocating fenfation, that produces refpiration, is re- 
moved almoft as foon as perceived, and does not recur again: this 
difagreeable irritation of the lacrymal duds, as it mull frequently 
recur, till the tender organ becomes ufed to variety of odours, is one 
of the firft pains that is repeatedly attended to: and hence throughout 
our infancy, and in many people throughout their lives, all difagree- 
able fenfations are attended with fnivelling at the nofe, a profufion 
of tears, and fome peculiar diftortions of countenance : according to 
the laws of early aflociation before mentioned, which conftitutes the 
natural or univerfal language of grief. 

You may allure yourfelf of the truth of this obfervation, if you 
-will attend to what pafles, when you read a diftrefsful tale alone ; 
before the tears overflow your eyes, you will invariably feel a titilla- 
tion at that extremity of the lacrymal dud, which terminates in the 
noftril, then the compreffion of the eyes fucceeds, and the profufion 
of tears. 

Linnaeus aflerts, that the female bear Iheds tears in grief ; the fame 
has been faid of the hind, and fome other animals. 



3. Of fender Pleafure. 

The firft moll lively impreflion of pleafure, that the infant enjoys 
after its nativity, is excited by the odour of its mother’s milk. The 
organ of fmell is irritated by this perfume, and the lacrymal fack 
empties itfelf into the noftrils, as before explained, and an increafe of 
tears is poured into the eyes. Any one may obferve this, when very 
young infants are about to fuck ; for at thofe early periods of life, the 
3 fenfation 
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fenfation affe&s the organ of fmell, much more powerfully, than 
after the repeated habits of fmelling has inured it to odours of common 
ftrength : and in our adult years, the ftronger fmells, though they 
are at the fame time agreeable to us, as of volatile fpirits, continue to 
produce an increafed fecretion of tears. 

This pleafing fenfation of fmell is followed by the early affection of 
the infant to the mother that fuckles it, and hence the tender feelings - 
of gratitude and love, as well as of hopelefs grief, are ever after joined 
with the titillation of. the extremity of the lacrymal du£ts, and a pro- 
fa fion of tears. 

Nor is it lingular, that the lacrymal fack. fhould be influenced by 
pleafing ideas, as the fight of agreeable food produces the fame effedt 
on the falivary glands. Ac dum vidimus infomniis lafcivae puellas fit-- 
mulacrum tenditur penis. 

Lambs fhake or wriggle their tails,, at the time when they firft 
fuck, to get free of the hard excrement, which had been long lodged ' 
in their bowels. Hence this becomes afterwards a mark of pleafure in 
them, and in dogs, and other tailed animals. But cats gently extend 
and contract their paws when they are pleafed, and purr by drawing, 
in their breath, both which refemble their manner of fucking, and 
thus become their language of pleafure, for thefe animals having col- 
lar-bones ufe their paws like hands when they fuck, which dogs and 
Iheep do not.f 



4. Of Serene Pleafure e 

Iii the action of fucking, the lips of the infant are clofed around' 
the nipple of its mother, till he has filled his ftomach, and the plea- 
fure occafioned by the ftimulus of this grateful food fucceeds. Then 
the fphinfter of the mouth, fatigued by the continued action of fuck- 
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ing, is relaxed ; and the antagonift mufcles of the face gently aCting, 
produce the fmile of pleafure: as cannot but be feen by all who are 
converfant with children. 

Hence this fmile during our lives is aflociated with gentle pleafure; 
it is vifible in kittens, and puppies, when they are played with, and 
tickled; but more particularly marks the human features. For in 
children this expreflion of pleafure is much encouraged, by their imi- 
tation of their parents, or friends ; who generally addrefs them with 
a fmiiing countenance : and hence fome nations are more remarkable 
for the gaiety, and others for the gravity of their looks. 



5 . Of Anger. 

The aCtions that conftitute the mode of fighting, are the immediate 
language of anger in all animals ; and a preparation for thefe actions 
is the natural language of threatening. Hence the human creature 
clenches his fift, and flernly furveys his adverfary, as if meditating 
where to make the attack; the ram, and the bull, draws himfelf 
fome fteps backwards, and levels his horns ; and the horfe, as he 
fights by firiking with his hinder feet, turns his heels to his foe, and 
bends back his ears, to liften out the place of his adverfary, that the 
threatened blow may not be ineffectual. 



6. Of Attention. 

The eye takes in at once but half our horizon, and that only in the 
day, and our fmell informs us of no very diftant objects, hence we 
confide principally in the organ of hearing to apprize us of danger : 

when 
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when we hear any the fmallefl: found, that we cannot immediately 
account for, our fears arc alarmed, we fufpend our fteps, hold every 
mufcle dill, open our mouths a little, erect our ears, and liften to 
gain further information : and this by habit becomes the general 
language of attention to objects of fight, as well as of hearing ; and 
even to the fucceflivc trains of our ideas. 

The natural language of violent pain, which is exprefled by writh- 
ing the body, grinning, and fcreaming ; and that of tumultuous 
pleafure, exprefled in loud laughter belong to Se&ion XXXIV. on 
Difeafes from Volition. 

IX. It muft have already appeared to the reader, that all other ani- 
mals, as well as man, are pofl'efled of this natural language of the 
paflions, exprefled in figns or tones ; and we Ihall endeavour to evince, 
that thofe animals, which have preferved themfelves from being en- 
flaved by mankind, and are aflociated in flocks, are alfo poflefled of 
fome artificial language, aud of fome traditional knowledge. 

The mother-turkey, when fhe eyes a kite havering high in air, 
has either feen her own parents thrown into fear at his prefence, or 
has by obfervation been acquainted with his dangerous defigns upon 
her young. She becomes agitated with fear, and ufes the natural 
language of that paffion, her young ones catch the fear by imitation, 
and in an.inftant conceal themfelves in the grafs. 

At the fame time that fhe Ihews her fears by her gefture and de- 
portment, fhe ufes a certain exclamation, Koe-ut, Koe-ut, and the 
young ones afterwards know, when they hear this note, though they 
do not fee their dam, that the prefence of their adverfary is denounced, 
and hide themfelves as before. 

The wild tribes of birds have very frequent opportunities of know- 
ing their enemies, by obferving the deftru&ion they make among their 
progeny, of which every year but a fmall part elcapes to maturity : 
but to our domefiic birds thele opportunities fo rarely occur, that 
their knowledge of their diftant enemies muft frequently be de-. 
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livered by tradition in the manner above explained, through many 
generations. 

This note of danger, as well as the other notes of the mother- 
turkey, when (lie calls her flock to their flood, or to deep under her 
wings, appears to be an artificial language, both as expreffed by the 
mother, and as underflood by the progeny. For a hen teaches this 
language with equal eafe to the ducklings, (he has hatched from fup- 
pofitious eggs, and educates as her own offspring: and the wagtails, 
or hedge- fparrows, learn it from the young cuckoo their fofler nurf- 
ling, and fupply him with food long after he can fly about, whenever 
they hear his cuckooing, which Linneus tells us, is his call of hun- 
ger, (Syfi. Nat.) And all our demeftic animals are readily taught to 
come to us for food, when we ufe one tone of voice, and to fly from 
our anger, when we ufe another. 

Rabbits, as they cannot eafily articulate founds, and are formed 
into focieties, that live under ground, have a very different method of 
giving alarm. When danger is threatened, they thump on the 
ground with one of their hinder feet, and produce a found, that can 
be heard a great way by animals near the furface of the earth, which 
would feem to be an artificial fign both from its Angularity and its 
aptnefs to the fituation of the animal. 

The rabbits on the ifland of Sor, near Senegal, have white flefh, 
and are well tailed, but do not burrow in the earth, fo that we may 
fufpefl their digging themfelves houfes in this cold climate is an ac- 
quired art, as well as their note of alarm, (Adanfon’s Voyage to 
Senegal). 

The barking of dogs is another curious note of alarm, and would 
feem to bean acquired language, rather than a natural fign : for “ in 
the ifland of Juan Fernandes, the dogs did not attempt to bark, till 
fome European dogs were put among them, and then they gradually 
begun to imitate them, but in a ftrange manner at firfl, as if they 
were learning a thing that was not natural to them,” {Voyage to 
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South America by Don G. Juan, and Don Ant. de Ulloa. B. 2. 
c. 4). 

.Linnaeus alfo obferves, that the dogs of South America do not bark 
at Grangers, (Syft. Nat.) And. the European dogs, that have been 
carried to Guinea,, are faid in three or four generations to ceafe to bark, 
and only howl, like the dogs that are natives of that coaft, (World 
Difplayed, Vol. X VII. p. 26.) 

A circumftance not difiimilar to this,, and' equally curious, is menr 
tioned by Kircherus. de Mufurgia, in his Chapter de Lufciniis. 
“ That the young nightingales, that are hatched under other birds, 
never fing till. they are inftru&ed by the company of other nightin- 
gales.” And Jpnfton affirms, that the nightingales that vifit Scot- 
land, have not the fame harmony as thofe.of ItaL, (Pennant’s Zoo- 
logy, oftavo, p.. 255); which would lead, us to fufpedl that the fingr 
ing of birds, like human mufic, is an artificial. language rather than a 
natural expreffion of paffion. 

X. Onr mufic like our language, is perhaps entirely confiituted of 
artificial tones,, which by habit fuggeft certain agreeable paflions. 
For the fame combination of notes and tones do not excite devotion, 
love, or poetic melancholy in a native of Indoftan and of Europe. 
And “ the Highlander has the fame warlike ideas annexed to. the 
found of a bagpipe (an inftrument which an Euglifhman derides), as 
the. Euglifhman has to. that of a trumpet or fife,” (Dr. Brown’s 
Union of Poetry and Mufic, p. 58.) So “ the mufic of the Turks 
is very different from the Italian, and the people of Fez and Morocco 
have again a different kind, which to us appears very rough and hor- 
rid, but is highly pleating to them,” (L’ Arte Armoniac.a a Giorgio 
Antomotto). Hence we fee why the Italian opera does not delight 
an untutored Euglifhman ; and why thofe, who are unaccuftomed to 
mufic, are more pleafed with a tune, the fecond or third time they 
hear it, than the firft. For then the lame melodious train of founds - 
excites the melancholy,, they had learned from the fong; or the fame 
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vivid combination of them recalls all the mirthful ideas of the dance 
and company. 

Even the founds, that were once difagreeable to us, may by habit 
be affociated with other ideas, fo as to become agreeable. Father 
Eafitau, in his account of the Iroquois, fays “ the mufic and dance 
of thofe Americans, have fomething in them extremely barbarous, 
which at firfb difgufts. - We grow reconciled to them by degrees, 
and in the end partake of them with pleafure, the favages themfelves 
are fond of them to diftradtionf” (Mceursdes Savages, Tom. ii.) 

There are indeed a few founds, that we very generally affociate 
with agreeable ideas, as the whittling of birds, or purring of animals, 
that are delighted ; and fome others, that we as generally affociate 
with difagreeable ideas, as the cries of animals in pain, the hifs of 
fome of them in anger, and the midnight howl of beads of.prey. Yet 
we receive no terrible or fublime ideas from the lowing of a cow, or 
the braying of an afs. Which evinces, that thefe emotions are 
owing to previous afiociations. So if the rambling of a carriage in 
the flreet be for a moment miftaken for thunder, we receive a fub- 
lime fenfation, which ceafes as foon as we know it is the noife of a 
coach and fix. 

There are other difagreeable founds, that are faid to fet the teeth 
on edge; which, as they have always been thought a neceffary effedt 
of certain difcordant notes, become a proper fubjedt of our enquiry. 
Every one in his childhood has repeatedly bit a part of the glafs or 
earthen veffel, in which his food has been given him, and has thence 
had a very difagreeable fenfation in the teeth, which fenfation was de- 
figned by nature to prevent us from exerting them on objedts harder 
than themfelves. The jarring found produced between the cup and 
the teeth is always attendant on this difagreeable fenfation : and ever 
after when fuch a found is accidentally produced by the conflidt of 
two hard bodies, we feel by affociation of ideas the concomitant dif- 
agreeable fenfation in our teeth. 
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Others have in their infancy frequently held the corner of a filk 
handkerchief in their mouth, or the end of the velvet cape of their 
coat, whilft their companions in play have plucked it from them, and 
have given another difagreeable fenfation to their teeth, which has 

O O 

afterwards recurred on touching thole materials. And the light of a 
knife drawn along a china plate, though no found is excited by it, ' 
and even the imagination of fuch a knife and plate fo fcraped together, 

I know by repeated experience will produce the fame difagreeable 
fenfation of the teeth. 

Thefe circumftances indifputably prove, that this fenfation of the • 
tooth-edge is owing to aflbciated ideas; as it is equally excitable by 
light, touch, hearing, or imagination. 

In refpeCt to the artificial proportions of found excited by mulical 
inftruments, thofe, who have-early in life aflbciated them with agree- 
able ideas, and have nicely attended to diftinguilh them from each 
other, are faid to have a good ear, in that country where fuch pro- 
portions are in falhion : and not from any fuperior perfection in the 
organ of hearing, or any inftinCtive fympathy between certain founds 
and paflions. 

I have obferved a child to be exquifitely delighted with mufic. and 
who could with great facility learn to ling any tune that he heard 
diftinCtly, and yet whofe organ of hearing was fo imperfeCt, that it 
was neceflary to fpeak louder to him in common converfation than to 
others. 

Our mufic, like our architecture, feems to have no foundation in 
nature, they are both arts purely of human creation, as they imitate 
nothing. And the profeflors of them have only clafled thofe circum- 
flances, that are molt agreeable to the accidental tafte of their age, or 
country; and have called it Proportion. But this proportion mull 
always fluctuate, as it refts on the caprices, that are introduced into 
our minds by our various modes of education. And thefe fluctuations 
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of tafte muft become more frequent in the prefent age, where man- 
kind have en franc hi fed themfelves from the blind obedience to the 
rules of antiquity in perhaps every fcience, but that of architecture. 
See SeCt. XII. No.- 7. 3. 

XI. There are many articles of knowledge, which the animals in 
cultivated countries feem to learn very early in their lives, either 
from each other, or from experience, or. observation t one of the mod 
genera] of thefe is to avoid mankind.. There is lb great a refemblance 
in the natural language of the paflions of all animals, that we gene- 
rally know, when they are in a- pacific,., or in a malevolent humour, 
they have the fame knowledge of us; and hence we can fcold them 
from us, by fome tones and geltures, aud could poflibly attract them 
to us by others, if they were not already apprized of our general ma- 
levolence towards them. Mr. Gmelin, Profeflor at Peterfburg, afi- 
jfures us,, that in his journey into Siberia, undertaken by order of the 
Emprefs of Ruflia, he fa w foxes, that expreffed. no, fear of himfelf or 
companions, but permitted him to come quite near them, having 
never feen the human creature before. And Mr. Bougainville, relates, 
that at his arrival at the Malouine,. or Falkland’s Iflands^. which were 
not inhabited by men, all the, animals came about himfelf and his 
people; the fowls fettling upon their heads and Ihoulders, and the 
quadrupeds running about their feet. From the difficulty of acquir- 
ing the confidence of old animals, and the eafe of. taming young ones* 
it appears that the fear, they all conceive at the fight, of mankind* is 
an acquired article of knowledge. > • . 

This knowledge is more nicely underftood by rooks, who are 
formed into focieties* and build,, as it were, cities over our heads,; 
they evidently diftinguiffi, that the danger is greater when a man is 
armed with a gun. Every one has feen this,, who in the fpring of 
the year has walked under a rookery with a gun in his hand: the in- 
habitants of the trees rife on their wings* and feream to the unfledged 
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young to fhrink into their nefts from the fight of the enemy. The 
vulgar obferving this circumftance fo uniformly to occur, aflfert that 
rooks can fmell gun-powder. 

The fieldfairs, (turdus pilarus) which breed in Norway, and come 
hither in the cold feafon for our winter berries; as they are affociated 
in flocks, and are in a foreign country, have evident marks of keeping 
a kind of watch, to remark and announce the appearance of danger. 
On approaching a tree, that is covered with them, they continue fear- 
lefs till one at the extremity of the bufh rifing on his wings gives a 
loud and peculiar note of alarm, when they all immediately fly, ex- 
cept one other, who continues till you approach ftill nearer, to cer- 
tify as it were the reality of the danger, and then he alfo flies off re- 
peating the note of alarm. - . 

And in the woods about Senegal there is a -bird called uett-uett 
by the negroes, and fquallers by the French,, which, as foon as they 
fee a man, fet upaloud fcream, and keep flying round him, as if their 
intent was to warn other birds, which upon hearing the cry im- 
mediately take wing. Thefe birds are the bane of fportfmen, and 
frequently put me into a paflion, and obliged me to flioot them, 
(Adanfon’s Voyage to Senegal, 78). For the fame intent the 
leffer birds of our climate feem to fly after a hawk, cuckoo, or 
owl, and fcream to prevent their companions from being furprifed 
by the general enemies of thcmfelves, or of their eggs and pro- 
geny. 

But the lapwing, (charadrius pluvialis Lin.) when her unfledged 
offspring run about the marfhes, where they were hatched, not only 
gives -the note of alarm at the approach of men or dogs, that her 
young may conceal themfelv.es; but flying and fcream ing near the 
adverfary, fhe appears more folicitous and impatient, as he recedes 
irom her family, and thus endeavours to miflead him, and frequently 
fucceeds in her defign. Thefe daft inftances are fo appofite to the fitu- 
ation, rather than to the natures of the creatures, that ufe them ; and 
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are fo fimilar to the aftions of men in the fame circumftances, that we 
cannot but believe, that they proceed from a fimilar principle. 

On the northern coaft of Ireland a friend of mine faw above a 
hundred crows at once preying upon mufcles ; each crow took a- 
mufcle up into the air twenty or forty yards high, and let it fall oh 
the ffones, and thus by breaking the fhell, got poffeffion of the ani- 
mal. — A certain philofopher (I think it was Anaxagoras) walking 
along the fea-fhore to gather fhells, one of thefe unlucky birds raif- 
taking his bald head for a ftone, dropped a fhell-fifh upon it, and 
killed at once a philofopher and 5 an oyfter. 

Our domeftic anitnals, that have fome liberty, are alfo pofTeffed of 
fome peculiar traditional knowledge : dogs and cats have been forced 
into each other’s fociety, though naturally animals of a very different 
kind, and have hence learned from each other to eat the knot- grafs, . 
when they are fick, to promote vomiting. I have feen. a cat miflake 
the blade of barley for this grafs, which evinces it is an acquired know- 
ledge. They have alfo learnt of each other to cover their excrement 
and urine; — about a fpoonful of water was fpilt upon my hearth from 
the tea-kettle, and I obferved a kitten cover it with afhes. Hence 
this muff alfo be an acquired art, as the creature miftook the applica- 
tion of it. 

To preferve their fur clean, and efpecially their whifkers, cats 
wafh their faces, and generally quite behind, their ears, every time- 
they eat. As they cannot lick thofe places with their tongues, they 
firft wet the infide of the leg with faliva, and then repeatedly wafh 
their faces with it, which muft originally be an effeft of reafoning, 
bscaufe a means is ufed to produce an effect ; and feems afterwards to 
be taught or acquired by imitation, like the greatefl part of human 
arts. 

Mr. Leonard, a very intelligent friend of mine, faw a cat catch a 
trout by darting upon it in a deep clear water at the mill at Weaford, 
near Lichfield. The cat belonged to Mr. Stanley, who had often 
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feen her catch fifh in the fame manner in fummer, when the mill-pool 
was drawn fo low, that the fifh could be feen. I have heard of other 
cats taking fifh in fhallow water, as they flood on the bank. This 
feems a natural art of taking their prey in cats, which their acquired 
delicacy by domeflication has in general prevented them from ufing, 
though their defire of eating fifh continues in its original flrength. 

Mr. White, in his ingenious Hiflory of Selbourn, was witnefs to a 
cat’s fuckling a young hare, which followed her about the garden, 
and came jumping to her call of affection. At Elford, near Lich- 
field, the Rev. Mr. Sawley had taken the young ones out of a hare, 
which was fhot ; they were alive, and the cat, who had juft loft her 
own kittens, carried them away, as it was fuppofed to eat them ; but 
it prefen tly appeared, that it was affedtion not hunger which incited 
her, as fhe fuckled them, and brought them up as their mother. 

Other inftances of the miftaken application of what has been 
termed inflindt may be obferved in flies in the night, who miflaking 
a candle for day-light, approach and perifh in the flame. So the pu- 
trid fmell of the flapelia, or carrion-flower, allures the large flefh-fly 
to depofit its young worms on its beautiful petals, which perifh there 
for want of nourifhment. This therefore cannot be a neceflary in- 
ftindt, becaufe the creature miflakes the application of it. 

Though in this country horfes {hew little vefliges of policy, yet in 
the deferts of Tartary, and Siberia, when hunted by the Tartars they 
are feen to form a kind of community, fet watches to prevent their 
being furprifed, and have commanders, who diredt, and haften their 
flight, Origin of Language, Vol. I. p.212. In this country, where 
four or five horfes travel in a line, the firft always points his ears for- 
ward, and the lafl points his backward, while the intermediate ones 
feem quite carelefs in this refpedt ; which feems a part of policy to 
prevent furprife. As all animals depend moft on the ear to apprize 
them of the approach of danger, the eye taking in only half the ho- 
rizon at once, and horfes polfefs a great nicety of this fenfe ; as ap- 
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pears from their mode of fighting mentioned No. 8. 5. of this Section, 
as well' 'as by common obfervation. - ; 

There are fome parts of a horfe','which he' cannot conveniently rub; 
when they itch, as about the fhoulder, which he can neither- bite 
with his teeth', nor fcratcli with his hind foot ; when this part itches, 
he goes to another horfe, and 'gently bites him in the part which he 
withes to be~ bitten, which' is -immediately done by his- intelligent 
friend. I once obferved a young foal thus bite its large mother, who 
did not clibofe to drop -the grafs the had in her mouth, aivd rubbed-her 
nofe againfl the foal’s neck ihftead of biting it ; which evinces that 
file knew the defign of her progeny, and was not' governed by a ne- 
ceflary inftin ft to bite where fhe was bitten. ..... • o 

Many of our fhfubs, which would otherwife afford an -agreeable 
food to horfes, are armed with thorns or prickles, which: fee it re them 
from thofe animals ; as the holly, hawthorn, goofeberry, gorfe. I11 
the extenfive moorlands of StafFordfhire, the horfes have learnt to 
flamp upon a gorfe-bufh with one of their fore-feet-for a minute to- 
gether, and when the points are broken,: they eat it without injury. 
Which is an art other horfes in the fertile parts of the county do not 
poffefs, and prick their mouths till they bleed, if they are induced by 
hunger or caprice to attempt eating gorfe. . 

• Swine have a fenfe of touch as .well as of fmell at the end of their 
nofe, which they ufe as a hand, both to; root up the foil, and to turn 
over and examine objects of food, fomewhat like the probofeis of an 
elephant. As they require fhelter from the cold in this climate, they 
have learnt to collect flraw in. their mouths to make their neft, when 
the wind blows cold; and to call their companions by repeated cries 
to affift in the work, and add to their warmth by their numerous bed- 
fellows. Hence thefe animals, which are efteemed fo unclean, have 
alfb learned never to befoul their dens, where they have liberty, with 
their own excrement; an art, which cows and horfes, which have 
-open hovels to run into, have- never acquired, I have obferved great 
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fagacity in Twine ; but the fiiort lives wc allow them, and their ge- 
neral confinement, prevents their improvement, which might pro- 
bably be,otherwife greater than that of dogs. 

In fiances of the fagacity and knowledge of animals are very- nu- 
merous to every obferver, and their docility in learning- various arts- , 
from mankind, evinces that they may learn fimilar arts from their 
own fpecies, and thus be poffefled of much acquired and traditional, 
knowledge.; 

A dog whofe natural prey is fheep, is taught by mankind, not 
only to leave them unmolefied, but to guard them and to hunt, to 
fet, or to deftroy other kinds of animals, as birds, or vermin ; and in- 
Tome countries' to catch fifh, in others to find truffles, and to pradtifs 
a great variety of tricks is; it more furprifing that the crows lhould 
teach each other,- that the hawk can catch- lefs birds, by the fuperior 
fwiftnels of his wing, and if two of .them follow him, till he fucceeds. 
in his defign,- that- they can ; by force (hare a part of the capture?.- 
This I have formerly obferved with attention and aftonifliment. 

There is one kind of pelican mentioned by Mr. Ofbeck, one of 
Linnaeus’s travelling pupils, (the pelicanus aquilus),. -whofe -food is 
fifh; and -which -it takes from other , birds,, becaufe it is not- formed to 
catch themitfelf ; hence it is called by the Englifh a - Man-of-war-bird, 
Voyage to China, p. 88. There are many other interefting anec- 
dotes of the pelican and cormorant, collected from authors of the befi: 
authority, in a : well-managed Natural Hiftory for. Children, publi filed 
by Mr. Galton. Johrifon. London..' 

And the following narration from the very accurate Motif. Adan- 
fon, in his Voyage to Senegal, may gain credit with the reader : as his 
employment in this country was lolely to make obfervations in natu- 
ral hiftory. On the river Niger, in his road to the-ifiand -Griel, he 
faw a great number of pelicans, or wide throats. “ -They moved 
with great ftate like fwans upon the water, and are the largeft bird 
next to the oftrich $ the biil of the one I killed, was upwards of a foot 
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and half long, and the bag fattened underneath it held two and twenty- 
pints of water. They fwim in flocks, and form a large circle, which 
they contract afterwards, driving the fifh before them with their 
legs: when they fee the fifh in fufficient number confined in this 
fpace, they plunge their bill wide open into the water, and fhut it 
again with great quicknefs. They thus get fifh into their throat- 
bag, which they eat afterwards on fhore at their leifure.” P. 247. 

XII. The knowledge and language of thofe birds, that frequently 
change their climate with the feafons, is flill more extenfive : as they 
perform thefe migrations in large focieties, and are lefs fubjeft to the 
power of man* than the refident tribes of birds. They are faid to 
follow a leader during the day, who is occafionally changed, and to 
keep a continual cry during the night to keep themfelves together. 
It is probable that thefe emigrations were at firfl undertaken as acci- 
dent directed, by the more adventurous of their fpecies, and learned 
from one another like the difcoveries of mankind in navigation. The 
following circumftances flrongly fupport this opinion. 

1. Nature has provided thefe animals, in the climates where they 
are produced, with another refource : when the feafon becomes too 
cold for their conftitutions, or the food they -were fupported with 
ceafes to be fupplied, I mean that of fleeping. Dormice, fnakes, 
and bats, have not the means of changing their country ; the two 
former from the want of wings, and the latter from his being not 
able to bear the light of the day. Hence thefe animals are obliged to 
make ufe of this refource, and fleep during the winter. And thofe 
fwallows that have been hatched too late in the year to acquire their 
full ftrength of pinion, or that have been maimed by accident or 
difeafe, have been frequently found in the hollows of rocks on the fea 
coafts, and even under water in this torpid (late, from which they 
have been revived by the warmth of a fire. This torpid Hate of fwal- 
lows is teflified by innumerable evidences both of antient and modern 
names. Ariftotle fpeaking of the fwallows fays, “ They pafs into 
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warmer climates in winter, if fuch places are at no great diftance; if 
they are, they bury themfelves in the climates where they dwell,’* 
(8.Hift. c. 1 6. See alfo Derham’s Phyf. Theol. v. ii. p. 177.) 

Henpe their emigrations cannot depend on a neceffary inftinCt, as the 
emigrations themfelves are not necejfaryl 

2. When the weather becomes cold, the fwallows in the neigh- 
bourhood aflemble in large flocks ; that is, the unexperienced attend 
thofe that have before experienced the journey they are about to un- 
dertake : they are then feen fome time to hover on the coaft, till there 
is calm weather, or a wind, that fuits the direction of their flight. 
Other birds of paflage have been drowned by thoufands in the fea, or 
have fettled on (hips quite exhaufted with fatigue. And others, either 
by miftaking their courfe, or by diftrefs of weather, have arrived in 
countries where they were never feen before : and thus are evidently 
fubjeCt to the fame hazards that the human fpecies undergo, in the 
execution of their artificial purpofes. 

3. The fame birds are emigrant from fome countries and not fo 
from others : the fwallows were feen at Goree in January by an in- 
genious philofopher of my acquaintance, and he was told that they 
continued there all the year ; as the warmth of the climate was at all 
feafons fuflicient for their own conftitutions, and for the production of 
the flies that fupply them with nouri(hment. Herodotus (ays, that in 
Libya, about the fprings of the Nile, the fwallows continue all the 
year. (L. 2.) 

~ Quails (tetrao corturnix, Liu.) are birds of paflage from the coafi: 
of Barbary to Italy, and have frequently fettled in large (hoals on (hips 
fatigued with their flight. (Ray, Wifdom of God, p. 129. Derham 
Phyfic. Theol. v. ii. p. 178.) Dr. Ruflel, in his Hiftory of Aleppo, 
obferves that the fwallows vifit that country about the end of Febru- 
ary, and having hatched their young difappear about the end of July ; 
and returning again about the beginning of October, continue about a 
fortnight, and then again difappear. (P. 70.) 
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When my late friend Dr. Chambres, of Derby, was on the ifland 
of Caprea in the bay of Naples, he was informed that great flights of 
quails annually fettle on that ifland about' the beginning of May, it* 
their paflage from Africa to Europe. And that they always come 
when the fouth-eaft wind blows, are fatigued when they reft on this, 
ifland,, and are taken in fuch amazing quantities' and fold to the Con- 
tinent, that the inhabitants pay the bifhop his ftipend'out. of the pro- 
fits arifing from the fale of them. ' . 

• The flights of thefe birds acrofs the Mediterranean are recorded near 
three thoufand years ago. “ There went forth a wind from the. 
Lord and brought quails from the fea, and let them fall upon the 
camp, a day’s journey round about it, and they were two cubits above, 
the earth,” (Numbers, chap. ii. ver. %r.) . 

In. our. country, Mr. Pennant informs us, that feme quails migrate,, 
and others only, remove from the internal parts of the ifland to the- 
coafts, (Zoology, o&avo, 2 1 o.) Some of the ringdoves and flares 
breed here, others migrate, (ibid. 510, 51 1 .) And the {lender billed 
fmall birds do not all quit thefe kingdoms in the winter, though the 
difficultyiof procuring the worms and infedls,. that, they feed on-, fup- 
plies the fame reafon for migration to them alj, (ibid. 5 1 1 .) • 

Linnaeus has obferved., that in Sweden the female chaffinches quit- 
that country in September, migrating into, Holland, and leave their 
mates, behind till their return in fpring. Hence he has called them 
Fringilla caelebs, (Amaen. Acad. ii. 42. iv. 595.) Nowin our.-clL 
mate both fexes of them are perennial birds. And Mr. Pennant, ob- 
ferves that the hoopoe, chatterer,’ hawfinch, and crofsbill, migrate 
into England fo rarely, and at fuch uncertain-times, as not to deferve 
to be ranked among our birds of paflage, (ibid. 51-1.) 

The water fowl, as geefe and ducks, , are better adapted for long 
migrations, than the other tribes of. birds, as, when the weather is 
calm, they can not only reft themfelves, or fleep upon the ocean, but 
poftibly procure fome kind of food from it. 
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Hence in Siberia, as foon as the lakes are frozen, the water fowl, 
which are very, numerous, all difappear, and are fuppofed to fly to 
warmer climates, except the rail,, which, from its inability for long 
flights, probably fleeps,. like' our bat, in their winter.. The follow- 
ing account from the Journey of ProfefFor Gmelin, may entertain the 
reader. “ In the neighbourhood of Krafnoiark, amongfl many other 
emigrant water fowls, we obferved .a great number of rails, which 
when purfued never took flight, but endeavoured to efcape by run- 
ning. We enquired how thefe birds, that could not fly, could retire 
into other countries in the winter, and were told, both by the Tar- 
tars and Aflanians, that they well knew thofe birds could not alone 
pafs into other" countries : but when the crains (les grues) retire in 
autumn, each one takes a rail (un' rale) upon his back, and carries 

him to a warmer climate.” 

rn \ ~ . . 



'Recapitulation . . . 

. v ’ - " j 

1 . All birds of paflfage can exift in the climates, where they are 

produced. 

2. They are fubjeft in their migrations to the fame accidents and 
difficulties,; that mankind are fubjedt to in navigation. 

3. The fame fpecies of birds migrate from fome countries, and are 
refident in others. 

From all thefe circumftances it appears that the migrations of birds 
are not produced by a neceflfary inftinft, but are accidental improve- 
ments, like the arts among mankind, taught by their cotemporaries, 
or delivered by tradition from one generation of them to another. 

XIII. In that feafon of the year which fupplies the nourifhment 
proper for the expelled brood, the birds enter into a contract of mar- 
riage, and with joint labour conftrud a bed for the reception of their 

offspring. 
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offspring. Their choice of the proper feafon, their contrails of mar- 
riage, and the regularity with which they conftruil their nefts, have 
in all ages excited the admiration of naturalifts ; and have always been 
attributed to the power of inftinit, which, like the occult qualities 
of the antient philofophers, prevented all further enquiry. We fhall 
confider them in their order. 



Their Choice of the Seafotu 

Our domestic birds, that are plentifully fupplied throughout the 
year with their adapted food, and are covered with houfes from the 
inclemency of the weather, lay their eggs at any feafon: which 
evinces that the fpring of the year is not pointed out to them by a 
neceflary inftinft. 

Whilft the wild tribes of birds choofe this time of the year from 
their acquired knowledge, that the mild temperature of the air is more 
convenient for hatching their eggs, and is foon likely to fupply that 
kind of nourifhment, that is wanted for their young. 

If the genial warmth of the fpring produced the paflion of love, as 
it expands the foliage of trees, all other animals fhould feel its influ- 
ence as well as birds : but, the viviparous creatures, as they fuckle 
their young, that is, as they previoufly digeft the natural food, that 
it may better fuit the tender ftomachs of their offspring, experience 
the influence of this paflion at all feafons of the year, as cats and 
bitches. The graminivorous animals indeed generally/ produce their 
young about the time when grafs is fupplied in the greateft plenty, 
but this is without any degree of exa£tnefs, as appears from our cows, 
fheep, and hares, and may be a part of the traditional knowledge, , 
which they learn from the example of their parents. 
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Their Contrasts of Marriage. 

Their mutual paflion, and their acquired knowledge, that their 
joint labour is neceflary to procure fuftenance for their numerous fa- 
mily, induces the wild birds to enter into a contraft of marriage, 
which does not however take place among the ducks, geefe, and 
fowls, that are provided with their daily food from our barns. 

An ingenious philofopher has lately denied, that animals can enter 
into contrails, and thinks this an eflential difference between them 
and the human creature: — but does not daily obfervation convince us, 
that they form contrails of friendfhip with each other, and with 
mankind ? When puppies and kittens play together, is there not a 
tacit contrail, that they will not hurt each other ? And does not your 
favorite dog expeit you fhould give him his daily food, for his fervices 
and attention to you ? And thus barters his love for your proteilion ? 
In the fame manner that all contrails are made amongft men, that do 
not underftand each others arbitrary language. 



j the Confru&ion of their Nefs. 

1 

1. They feem to be inftruiledhow to build their nefts from their 
obfervation of that, in which they were educated, and from their 
knowledge of thofe things, that are moft agreeable to their touch in 
refpeil to warmth, cleanlinefs, and liability. They choofe their 
fituations from their ideas of fafety from their enemies, and of fhelter 
from the weather. • Nor is the colour of their nefts a circumflance 
unthought of ; the finches, that build in green hedges, cover their 
habitations with green mofs ; the fvvallow or martin, that builds 
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againd rocks and houfe's, covers her’s with clay, whilft the lark 
choofes vegetable draw nearly of the colour of the ground fhe inha- 
bits : by this contrivance, they are all lefs liable to be difcovered by 
their adverfaries. 

2. Nor are the neds of the fame fpecies of birds cohdruGed.always 
of the fame materials, nor in the fame form ; which. is another cir- 
cumdance that afcertains, that they are led by obfervation. 

In the trees before Mr. Levet’s houfe in Lichfield, there are an- 
nually neds built by fparrows, a bird. which ufually builds under the 
tiles ofhoufes, or the thatch of barns. Not finding fuch convenient 
lituations for their neds, they build a covered ,neft bigger, than a man’s 
head, with an opening like a mouth at the fide, refembling that of a 
magpie, except that it is built with draw, and hay, and lined 'with: 
feathers, and fo nicely managed, as to be a defence againd both wind 
and rain. • ‘ - ; 

So the jackdaw (corvus monedula) ' generally builds inchurch- 
fieeples, or under the roofs. of high houfes'; but at Selbo'urn, in 
Southamptonfhire, where towers and deeples are riot fuffitiently nu- 
merous, thefe fame birds, build in forfaken rabbit burrows; See a cu- 
rious account of thefe fubterranean neds in White’s Hiftory of Sel- 
bourn, p. 59. Can the lkilful change of archite&ure in thefe birds 
and the fparrows above mentioned be governed 'by indin<d ? Then 
they mud have two indin&s, one for common, and the other for 
extraordinary occafions.. . • . . • 

I have feen green worded in a ned, which no where exids in na-» 
ture : and the down of thirties in thofe neds, that were by fome ac- 
cident con dr ufted later in the dimmer, which material could not be 

4 f \ 4 1 m * ' 4 . "♦ r 

procured for the earlier neds : in many different climates they cannot 
procure the fame materials, that they ufe in ours. And it is well 
known, that the canary birds, that are propagated in this country, and- 
the finches, that are kept tame, will build .their neds of. any flexile 
4 materials. 
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materials, that are given them. Plutarch, in his Book on Rivers, 
fpeaking of the Nile, fays, “ that the fwallows collect a material, 
when the waters recede, with which they form nefts, that are im- 
pervious to water.” And in India there is a fwallow that collects a 
glutinous fubftance for this purpofe, whofe neft is efculent, and 
efteemed a principal rarity amongft epicures, (Lin. Syft. Nat.) Both 
thefe mud be conftrufted of very different materials from thofe ufed 
by the fwallows of our country. 

In India the birds exert more artifice in building their nefts on ac- 
count of the monkeys and fnakes : fome form their penfile nefts in the 
fhape of a purfe, deep and open at top; others with .a hole in the 
fide; and others, ftill more cautious, with an entrance at the very 
bottom, forming their lodge near the fummit. But the taylor-bird 
will not ever truft its neft to the extremity of a tender twig, but 
makes one more advance to fafety by fixing it to. the leaf itfelf. It 
picks up a dead leaf, and fe.w,s it to the fide of a living one, its. {lender 
bill being its needle, and its thread fome fine fibres ; the lining con- 
lifts of feathers, goflamer, and down ; its eggs are white, the colour 
of the bird light yellow, its length three inches; its weight three fix- 
teenths of an ounce ; fo that the materials of the neft, and the weight 

of the bird, are not likely, to draw . down an habitation fo -{lightly fuf- 

• ■< mi’* ' • •- "• >: r .i .jjtio v. j *. > o j 

pended. A neft of this bird is preferved in the Britifh Mufeum, (Pen- 
nant’s Indian Zoology). This calls to one’s mind the Mofaic ac- 
count of the origin of mankind, the firft dawning of art there afcribed 

j J ( . I i i . . / 0 

to. them, is that of. ie wing leaves together. For many other curious 

y fl, * r’-O'i 1. • • •» ' V/ 

kinds ‘of nefts fee Natural Hiftory for Children, by Mr. Galton. 
Johnfon. London. Part I. p. 47. Gen. Oriolus. 

3. Thofe birds that, are brought up by our care, and have had 
little communication with others of their own fpecies, are very de- 
fective in this acquired knowledge; they are not only very awkward 
in the co'nftruCtion of their, nefts, but generally fcatter their eggs in 
various parts of the room or cage, where they are confined, and feldom 
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produce young ones, till, by failing in their firft attempt, they have 
learnt fomethiug from their own observation. 

4. During the time of incubation birds are faid in general to turn 
their eggs every day; fome cover them, when they leave the neft, as 
ducks and geefe; in fome the male is faid to bring food to the female, 
that fhe may have lefs occafion of abfence, in others he is faid to take 
her place, when fhe goes in queft of food; and all of them are faid to 
leave their eggs a fhorter time in cold weather than in warm. In Se- 
negal the oftrich fits on her eggs only during the night, leaving them 
in the day to the heat of the fun ; but at the Cape of Good Hope, 
where the heat is lefs, (he fits on them day and night. 

If it fhould be alked, what induces a bird to fit weeks on its firft 
eggs unconfcious that a brood of young ones will be the produdt ? 
The anfwer muft be, that it is the fame pafiion that induces the hu- 
man mother to hold her offspring whole nights and days in her fond' 
arms, and prefs it to her bofom, unconfcious of its future growth 
to fenfe and manhood, till observation or tradition have informed 
her. 

5. And as many ladies are too refined to nurfe their own children, 
and deliver them to the care and provifion of others ; fo is there one 
inftance of this vice in the feathered world. j The cuckoo in fome parts 
of England, as I am well informed by a very diftinft aud ingenious 
gentleman, hatches and educates her own young ; whilft in other 
parts fhe builds no neft, but ufes that of fome lefler bird, generally 
either of the wagtail, or hedge fparrow,. and depofiting one egg in it,, 
takes no further care of her progeny. 

As the Rev. Mr. Stafford wais walking in Glofbp Dale, in the Peak 
of Derby Afire, he faw a cuckoo rife from its neft. The neft was on 
the flump of a tree, .that had been fome time felled, among fome chipa ; 
that were in part turned, grey; fo as much to- referable the colour of 
the bird', in this neft were two young cuckoos : tying a firing .about 
the leg of one of them, he pegged the other end of it to the ground, 
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and very frequently for many days beheld the old cuckoo feed thefe her- 
young, as he flood very near them. 

Nor is this a new obfervation, though it is entirely overlooked by 
the modern naturalifts, for Ariftotle fpeaking of the cuckoo, aflerts 
thatfhe fometimes builds her neft among broken rocks, and on high- 
mountains, (L. 6. H. c. 1.) but adds in another place that (he gene- 
rally poflefles the nefl of another bird, (L. 6. H. c. 7.) And Ni- 
phus fays that cuckoos rarely build for themfelves, moft frequently 
laying their eggs- in the nefts of other birds, (Gefner, L. 3. de 
Cuculo.) 

The Philofopher who is acquainted with thefe fails concerning the 
cuckoo, would feem to have very little ;Tfl/o^ himfelf,. if he could 
imagine this negled of her young to be a neceflary inJlmtH 

XIV. The deep recefles of the ocean are inaccefiible to mankind,' 
which prevents- us from having much knowledge of the arts and go- 
vernment of its inhabitants: 

1. One of the baits ufedby the fifherman is an animal' called an Old 
Soldier, his flze and form are fomewhat like the craw-fifh, with this 
difference, that his tail is covered with a tough membrane inftead of 
a fliell ; and to obviate this defeat, he feeks out the uninhabited (hell 
of fome dead fifh, that is large enough to receive his tail, and carries 
it about with him as part of his clothing or armour. 

2; On the coafts about Scarborough, where the haddocks, cods,, 
and dog-fifh, are in great abundance, the fifliermen univerfally be- 
lieve that the dog-fifh make a line, or femicircle, to encompafs a. 
flioal of haddocks and cod, confining them within certain limits near - 
the fhore, and eating them as occafion requires. For the haddocks 
and cod are always found near the fhore without any dog-fifh among 
them, and the dog-fifh further off without any haddocks or cod ; and 
yet the former are known to prey upon the latter,, and .in fome years 
devour fuch immenfe quantities as to render this fifhery more expenfive . 
than profitable. . 



3. The, 



OF INSTINCT. 



i74 



Sect. XVI. 14, 



3. The remora, when he wiffies to remove his fituation, as he is 
a very flow fvvimmer, is content to take an.outfide place on whatever 
conveyance is going his way ; nor can the cunning animal be tempted 
to quit his hold of a (hip when flie is failing, not even for the lucre of 
a piece of pork, left it ffiould endanger the lofs of his paflage : at 
other times he is eafily caught with the hook. 

4. The crab-filh, like many other teftaceous animals, annually 
changes its ffiell ; it is then in a Toft ftate, covered only with a mucous 
membrane, and conceals itfelf in holes in the fand or under weeds ; 
at this place a hard ffielled crab always ftands centinel, to prevent the 
fea infers from injuring the other in its defencelefs ftate ; and the 
filhermen from his appearance know where to find the foft ones, 
which they ufe for baits in catching other fifh. 

And though the hard fhelled crab, when he is on this duty, ad- 
vances boldly to meet the foe, and will with difficulty quit the field; 
yet at other times he fhews great timidity, and has a wonderful fpeed 
in attempting, his efcape ; and, if often interrupted, will pretend 
death like the fpider, and watch an opportunity to fink himfelf into 
the fand, keeping only his eyes above. My ingenious friend Mr. 
Burdett, who favoured me with thefe accounts at the time he was 
itirveying the coafts, thinks the commerce between the fexes takes 
place at this time, and infpire6 the courage of the_ creature. 

5. The ftioals of herrings, cods, haddocks, and other fiffi, which 

•approach our ffiores at certain feafons,.and quit them at other feafons 
without leaving one behind ; and the fajmon, that periodically fre- 
quent our rivers, evince, that there are vagrant tribes of fiffi, that 
perform as regular migrations as the birds of paflage already men- 
tioned. . , 

6. There is a cataract on the river LifFey in -Ireland about nine- 
teen feet high ; here in the falmon feafon many of the inhabitants 
amufe themlelves in obferving thefe fiffi leap up the torrent. They 
dart themlelves quite out of the water as they afcend, and frequently 
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fall back many times before they formount it, and bafkets made of 
twigs are placed near the edge of the dream to catch them in their 
fall. 

I have obferved, as I have fat by a fpout of water,' which defcends 
from a done trough about two feet into a dream below, at particular 
feafons of the year, a great number of little fifli called minums, or 
pinks, throw themfelves about twenty times their own length out of 
the water, expecting to get into the trough above. 

This evinces that the dorgee, or attention of the dam to provide 
for the offspring, is drongly exerted amongft the nations of fifh,. 
where it would feerri to be the mod neglected ; as thefe falmon can- 
not be fuppofed to attempt fo difficult and dangerous a talk without 
being confcious of the purpole or end of their endeavours. , 

It is further remarkable, that mod of the old falmon return to the 
fea before it is proper for the young fhoals to attend them, yet that a. 
few old ones continue in the rivers' fo late, that they become perfectly 
emaciated by the inconvenience of their fituation, and this apparently 
to guide or to proteCt the unexperienced brood. 

Of the lmaller water animals we have dilllefs knowledge, who 
neverthelefs probably pofiefs many fuperior arts ; fome of thefe are 
mentioned in Botanic Garden, P. I: Add. Note XXVII. and XXVI II.. 
The nympha of the water-moths of 'our rivers, which cover them- 
felves with cafes of draw, gravel, and fhell, contrive to make their 
habitations nearly in equilibrium with the water j when too heavy,, 
they add a bit of- wood or draw ; when too light, a bit of gravel. 
Edinb. Tranf. 

All thefe circumdances bear a near refemblance to the deliberate ac- 
tions of human reafon. 

XV. We have a very imperfeCfc acquaintance with the various 
tribes of infefts : their occupations,, manner of life, and even the 
number of their fenfes, differ from our own, and from each other ; 
but there is reafon to imagine, that thofe which poflels the fenfe of 
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•touch in. the raoft exquifite degree, and whofe occupations require the 
molt conftant exertion of their powers, are indued with a greater 
proportion of knowledge and ingenuity. 

The fpiders of this country manufacture nets of various form?, 
adapted to various fituations, to arreft the flies that are their food ; 
and fome of them have a houfe or lodging-place in the middle of the 
net, well contrived for warmth, fecurity, or concealment. There 
is a large fpider in South America, who conftru&s nets of fo ftrong a 
texture as to entangle fmall birds, particularly the humming bird. 
And in Jamaica there is another fpider, who digs a hole in the earth 
obliquely downwards, about three inches in length, and one inch in 
diameter, this cavity (he lines with a tough thick web, which when 
taken out refembles a leathern purfe : but what is moil curious, this 
houfe has a door with hinges, like the operculum of fome fea (hells ; 
and herfelf and family, who tenant this neft, open and (hut the door, 
whenever they pafs or repafs. This hiftory was told me, and the 
neft with its operculum (hewn me by the late Dr. Butt of Bath, who 
was fome years phyfician in Jamaica. 

The production of thefe nets is indeed a part of the nature or con- 
formation of the animal, and their natural ufe is to fupply the place 
of wings, when (he wilhes to remove to another fituation. But when 
(he employs them to entangle her prey, there are marks of evident 
defign, for (he adapts the form of each net to its fituation, and 
ftrengthens thofe lines, that require it, by joining others to the middle 
of them, and attaching thofe others to .diftant objects, with the fame 
individual art, that is ufed by mankind in fupporting the marts and 
extending the fails of (hips. This work is executed with more ma- 
thematical exaClnefs and ingenuity by the field fpiders, than by thofe 
in our houfes, as their conftruClions are more fubje&ed to the injuries 
.of dews and tempefts. 

Befides the ingeuuity (hewn by thefe little creatures in taking their 
nrey, the circumftance of their counterfeiting death, when they are 
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put into terror, is truly wonderful and as foon as the object of terror 
is removed, they recover and run away. Some beetles are alfo faid to 
poffefs this piece of hypocrify. 

The curious webs, or chords, conftrudted by fome young cater- 
pillars to defend themfelves from cold, or from infedts of prey; and 
by filk-worms and fome other caterpillars, when they tranfmigrate 
into aurelire or larvae, have defervedly excited the admiration of the 
inquilitive. But our ignorance of their manner of life, and even of 
the number of their fenfes, totally precludes us from underftanding 
the means by which they acquire this knowledge. 

The care of the falmon in choofing a proper fituation for her fpawn, 
the ftrudture of the nefts of birds, their patient incubation, and the 
art of the cuckoo in depofiting her egg in her neighbour’s nurfery, 
are inftances of great fagacity in thofe creatures : and yet they are 
much inferior to the arts exerted by many of the infedt tribes on limi- 
lar occafions. The hairy excrefcences on briars, the oak apples, the 
blafted leaves of trees, and the lumps on the backs of cows, are fitu- 
ations that are rather produced than chofen by the mother infedt for 
the convenience of her offspring. The cells of bees, wafps, fpiders, 
and of the various coralline infedts, equally aftonifh us, whether we 
attend to the materials or to the architedture. 

But the condudt of the ant, and of fome fpeciesof the ichneumon 
fly in the incubation of their eggs, is equal to any exertion of human 
fcience. The ants many times in a day move their eggs nearer the 
furface of their habitation, or deeper below it, as the heat of the 
weather varies ; and in colder days lie upon them in heaps for the 
purpofe of incubation : if their man (ion is too dry, they carry them 
to places where there is moifture, and you may diftindtly fee the little 
worms move and fuck up the water. When too much moifture, ap- 
proaches their neft, they convey their eggs deeper in the earth, or to 
fome other place of fafety. (Swammerd, Epil. ad Hift. Infedts, p. 
153. Phil. Tranf. No. 23. Lowthrop. V. 2. p. 7.) 
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There is one fpecies of ichneumon-fly, that digs a hole in the earth, 
and carrying into it two or three living caterpillars, depofits her eggs, 
and nicely doling up the neft leaves them there; partly doubtlefs to 
affift the incubation, and partly to fupply food to her future young, 
(Derham. B. 4. c. 13. Ariftotle Hift. Animal, L. 5. c. 20.) 

A friend of mine put about fifty large caterpillars collected from 
cabbages on fome bran and a few leaves into a box, and covered it 
with gauze to prevent their efcape. After a few days we faw, from 
more than three fourths of them, about eight or ten little caterpillars 
of the ichneumon-fly come out of their backs, and fpin each a fmall 
cocoon of filk, and in a few days the large caterpillars died. This fmall 
fly it feems lays its egg in the back of the cabbage caterpillar, which 
when hatched preys upon the material, which is produced there for 
the purpofe of making filk for the future neft of the cabbage cater- 
pillar; of which being deprived, the creature wanders about till it 
dies, and thus our gardens are preferved by the ingenuity of this cruel 
fly. This curious property of producing a filk thread, which is com- 
mon to fome fea animals, fee Botanic Garden, Part I. Note XXVII. 
and is defigned for the purpofe of their transformation as in the filk— 
worm, is ufed for conveying themfelves from higher branches to lower 
ones of trees by fome caterpillars, and to make themfelves temporary 
nefts or tents, and by the fpider for entangling his prey. Nor is it 
ftrange that fo much knowledge (hould be acquired by fuch fmall ani- 
mals ; fince there is reafon to imagine, that thefe infeCts have the fenfe 
of touch, either in their probofcis, or their autennae, to a great degree 
of perfection ; and thence may pofiefs, as far as their fphere extends, 
as accurate knowledge, and as fubtle invention, as the difcoverers of 
human arts. 

XVI. x. If we were better acquainted with the hiftories of thofe 
infeCts that are formed into focieties, as the bees, wafps, and ants, I 
make no doubt but we fhould find, that their arts and improvements 
are not fo fimilar and uniform as they, now appear to us, but that they 
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arofe in the lame manner from experience and tradition, as the arts of 
our own fpecies ; though their reafoniug is from fewer ideas, is bufied 
about fewer objedts, and is exerted with lets energy. 

There are fome kinds of infedts that migrate like the birds before 
mentioned. The locuft of warmer climates has fometimes come over 
to England ; it is fhaped like a grafs’nopper, with very large wings, 
and a body above an inch in length. It is mentioned as coming into 
Egypt with an eaft wind, “ The Lord brought an eaft wind upon 
the land all that day and night, and in the morning the eaft wind 
brought the locufts, and covered the face of the earth, fo that the 
land was dark,” Exod. x. 13. The migrations of thefe infedts are 
mentioned in another part of the fcripture, “ The locufts have no 
king, yet go they forth all of them in bands,” Prov. xxx. 27. 

The accurate Mr. Adaufon, near the river Gambia in Africa, was 
witnefs to the migration of thefe infects. “ About eight in. the 
morning, in the month of February, there fuddenly arofe over our 
heads a thick cloud, which darkened the air, and deprived us of the 
rays of the fun. We found it was a cloud of locufts railed about 
twenty or thirty fathoms from the ground, and covering an extent of 
feveral leagues ; at length a fhower of thefe infedts defcended, and 
after devouring every green -herb, while they refted, again refumed 
their flight. This cloud was brought by a ftrong eaft-wind, and was 
all the morning in paffing over the adjacent country.” (Voyage to 
Senegal, 158.) 

In this country the gnats are fometimes feen to migrate in clouds, 
like the mufketoes of warmer climates, and our fwarms of bees fre- 
quently travel many miles, and are faid in North America always to 
fly towards the fouth. The prophet Ifaiah has a beautiful allufion to 
thefe migrations, “ The Lord fhall call the fly from the rivers of 
Egypt, and fhall hifs for the bee that is in the land of Aflyria,” 
Ifa. vii. 18. which has been lately explained by Mr. Bruce, in his tra- 
vels to difcover the fource of the Nile. 
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2. I am well iuformed that the bees that were carried into Barba- 
does, and other weftern iflands, ceafed to lay up any honey after the 
firft year, as they found it not ufeful to them : and are now become very 
troublefome to the inhabitants of thofe iflands by infefling their fugar- 
houfes; but thofe in Jamaica continue to make honey r as the cold 
north winds, or rainy feafons of that ifiand, confine them at home for 
feveral weeks together. And the bees of Senegal, which differ from 
thofe of Europe only in fize, make their honey not only fuperior to 
ours in delicacy of flavour, but it has this Angularity, that it never 
concretes, but remains liquid as fyrup, (Adanfon). From fome 
obfervations of Mr. Wildman, and of other people of veracity, it ap- 
pears, that during the fevere part of the winter feafon for weeks to- 
gether the bees are quite benumbed and' torpid from the cold, and do 
not con fume any of their provifion. This ftate of fleep, like that of 
fwallows and bats, feems to be the natural refource of thofe creatures 
in cold climates, and the making of honey to be an artificial improve- 
ment. 

As the death of our hives of bees appears to be owing to their being 
kept fo warm, as to require food when their flock is exhaufted; a 
very obferving gentleman at my requeft put two hives for many 
weeks into a dry cellar, and obferved, during all that time, they did' 
not confume any of their provifion, for their weight did not decreafe, 
as it had done when they were kept in the open air. The fame ob- 
fervation is made in the Annual Regifter for 1768, p. 1 13. And the 
Rev. Mr. White, in his Method of preferving Bees, adds, that thofe 
on the north fide of his houfe confumed lefs honey in the winter than 
thofe on the fouth fide. 

There is another obfervation on bees well afcertained, that they at 
various times, when the feafon begins to be cold, by a general mo- 
tion of their legs as they hang in clufters produce a degree of warmth, 
which is eafily perceptible by the hand. Hence by this ingenious cx- 
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ertion, they for a long time prevent the torpid ftate they would na- 
turally fall into. 

According to the late obfervations of Mr. Hunter, it appears that 
the bee’s-wax is not made from the dull of the.anthers of flowers, 
which they bring home on their thighs, but that this makes what is 
termed bee-bread, and is ufed for the purpofe of feeding the bee-mag- 
gots ; in the fame manner butterflies live on honey, but the previous 
caterpillar lives on vegetable leaves, while the maggots "of large flies 
require flelh for their food, and thofe of the ichneumon fly require 
infefls for their food. What induces the bee who lives on honey to 
lay up vegetable powder for its young ? What induces the butterfly 
to lay its eggs on leaves, when itfelf feeds on honey ? What induces 
the other flies to feek a food for their progeny different from what 
they confume themfelves ? If thefe are not dedu&ions from their own 
previous experience or obfervation, all the a&ions of mankind mull be 
refolved into inftindt. 

3. The dormoufe confumes but little of its food during the rigour 
of the feafon, for they roll themfelves up, or fleep, or lie torpid the 
greatefl: part of the time ; but on warm funny days experience a fhort 
revival, and take a little food, and then relapfe into their former 
ftate.” (Pennant, Zoolog. p. 67.) Other animals, that fleep in winter 
without laying up any provender, are obferved to go into their winter 
beds fat and flrong, but return to day-light in the fpring feafon very 
lean and feeble. The common flies fleep during the winter without 
any provifion for their nourifhment, and are daily revived by the 
warmth of the fun, or of our fires. Thefe whenever they fee light 
endeavour to approach it, having obferved, that by its greater vicinity 
they get free from the degree of torpor, that the cold produces ; and 
are hence induced perpetually to burn themlelves in our candles : de- 
ceived, like mankind, by the mifapplication of their knowledge. 
Whilft many of the fubterraneous inl'edts, as the common worms, 
feem to retreat fo deep into the earth as not to be enlivened or awak- 
ened 
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cned bv the difference of our winter days ; and flop up their holes 
with leaves or ftraws, to prevent the frofls from injuring them, or 
the cenripes from devouring them. The habits of peace, or the Ura- 
te gems of war, of thefe fubterranean nations are covered from our 
view ; but a friend of mine prevailed on a diflrefied worm to enter 
the hole of another worm on a bowling-green, and he prefently re- 
turned much wounded about his head. And I once faw a worm rife 
hailily out of the earth into the funfhine, and obferved a centipes 
hanging at its tail ; the centipes nimbly quitted the tail, and feizing 
the worm about its middle cut it in half with its forceps, and preyed 
upon one part, while the other efcaped. Which evinces they have 
delign in flopping the mouths of their habitations. 

4. The wafp of this country fixes his habitation under ground, 
that he may not be ariecled with the various changes of our climate ; 
but in Tamaica he hangs it on the bough of a tree, where the feafons 
are lefs fevere. He weaves a very curious paper of vegetable fibres to 
cover his nefl, which is conftructed on the fame principle with that 
of the bee, but with a different material ; but as his prey confifls of 
fiefh, fruits, and infects, which are perifhable commodities,- he can 
lav up no provender for the winter. 

M. de la Loubiere, in his relation of Siam, fays, “ That in a part 
of that kingdom, which lies open to great inundations, all the ants 
make their fettlements upon trees ; no ants’ nefls are to be feen any 
where elfe.” Whereas in our country the ground is their only fitu- 
ation. From the fcriptural account of thefe infedts, one might be 
led to fufpect, that in fome climates they lay up a provifion for the 
winter. Origen affirms the fame, (Cont. Celf. L. 4.) But it is gene- 
rally believed that in this country they do not, (Prov.'vi. 6. xxx. 25.) 
The white ants of the coaft of Africa make themfelves pyramids eight 
er ten feet high, on a bafe of about the fame width, with a fmooth 
furface of rich clay, exceffively hard and well built, which appear at a 
diflance -like an affemblage of the huts of the negroes, (Adanfonj. 

The 
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The hiftory of thefe have been lately well defcribed in the Philofoph. 
Tranfactions, under the name of termes, or termites. Thefe differ 
very much from the nefts of our large ant ; but the real hiftory of 
this creature, as well as of the wafp, is yet very imperfectly 
known. 

Wal*ps are faid to catch large fpiders, and to cut oft their legs, and 
carry their mutilated bodies to their young, Diet. Raifon. Tom. I. 
p. 152. 

One circumftance I fhall relate which fell under my own eye, 
and Ihewed the power of reafon in a wafp, as it is exercifed among 
men. A wafp, on a gravel walk, had caught a fly nearly as large as 
himfelf; kneeling on the ground I obferved him feparate the tail and 
the head from the body part, to which the wings were attached. He 
then took the body part in his paws, and rofe about two feet from the 
ground with it ; but a gentle breeze wafting the wings of the fly 
turned him round in the air, and he fettled again with his prey upon 
the gravel. I then diftindtly obferved him cut off with his mouth, 
firft one of the wings, and then the other, after which he flew away 
with it unmolefted by the wind.* 

Go, thou fluggard, learn arts and induftry from the bee, and from 
the ant ! 

Go, proud reafoner, and call the worm thy filter ! 



XVII. Cone hi/ton. 

It was before obferved how much the fuperior accuracy of our 
fenfe of touch contributes to increafe our knowledge ; but it is the 
greater energy and activity of the power of volition (as explained in 
the former Sections of this work) that marks mankind, and has given 
him the empire of the world. 
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There is a criterion by which we may diflinguilh our voluntary a£ts 
or thoughts from thofe that are excited by our fenfations : The 

former are always employed about the means to acquire pleafureable ob- 
jects, or to avoid painful ones : while the latter are employed about 
the pojfejfion of thofe that are already in our power.” 

If we turn our eyes upon the fabric of our fellow animals, we find 
they are fupported with bones, covered with Ikins, moved by muf- 
cles ; that they poffefs the fame fenfes, acknowledge the lame appetites, 
and are nourifhed by the fame aliment with ourfelves ; and we Ihould 
hence conclude from the ftrongeft analogy, that their internal faculties 
were alfo in fome meafure fimilar to our own. 

Mr. Locke indeed publilhed an opinion, that other animals polfelTed 
no abftraft or general ideas, and thought this circumltance was the 
barrier between the brute and the. human world. But thefe abftra&ed 
ideas. have been lince demonftrated by Bilhop Berkley, and allowed by 
Mr. Hume, to have no exigence in nature, not even in the mind of 
their inventor, and we are hence neceffitated to look for fome other 
mark of diftin&ion. 

The ideas and a&ions of brutes, like thofe of children, are al moll 
perpetually produced by their prefent pleafures, or their prefent pains; 
and, except in the few inllances that have been mentioned in this 
Section, they feldom bufy themfelves about the means of procuring 
future blifs, or of avoiding future mifery. 

Whilll the acquiring of languages, the making of tools, and the 
labouring for money ; which are all only the means of procuring plea- 
fure: and the praying to the Deity, as another means to procure hap- 
pinefs, are chara&eriltic of human nature. 
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SECT. XVII. 

« 

THE CATENATION OF MOTIONS. 

I. i. Catenations of animal motion. 2. Are produced by irritations, byfenfations, 
by volitions. 3. They continue fame time after they have been excited. Caufe 
of catenation. 4. We can then exert our attention on other objects. 5. Many 

’ J catenations of motions go on together. 6 . Some links of the catenations of motions 
may be left out without difuniting the chain. 7. Interrupted circles of motion 
continue confufedly till they com to the part of the circle , where they were dif- 
turbed. 8. Weaker catenations are dijfevered by Jlronger. 9. Then new cate- 
nations take place. 10. Much effort prevents their reuniting. Impediment of 
fpeech. 1 1. Trains more eafily dijfevered than circles. 1 2. Sleep deftroys vo- 
lition and external Jlimulus. II. Injlances of various catenations in -a young 
lady playing on the harpfichord. III. 1. What catenations are the firongejl. 

2. Irritations joined with ajfociations form firongejl connexions. Vital motions. 

3. New links with increafed force , cold fits of fever produced. 4. New links 

with decre'afed force. Cold bath. 5. Irritation joined with Jenfation. Inflam- 

matory fever. TVhy children cannot tickle fhemfelves. 6. Volition joined with 
fenfation. Irritative ideas of found become fenfible. 7. Ideas of imagination dif- 

fevered by irritations , by volition , production of faprife. 



I. 1. TO inveftigate with precifion the catenations of animal mo- 
tions, it would be well to attend to the manner of their produ&ion ; 
but we cannot begin this difquifition early enough for this purpofe, as 
the catenations of motion feem to begin with life, and are only ex- 
tinguifhable with it. We have fpolcen-of the power of irritation, of 
fenfation, of volition, and of aflociation, as preceding the fibrous 
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motions ; we now ftep forwards, and confider, that converfely they 
are in their turn preceded by thofe motions; and that all the fuc- 
ceffive trains or circles of our aftions are compofed of this twofold- 
concatenation. Thofe we lhall call trains of action, which continue 
to proceed without any ftated repetitions ; and thofe circles of aftion, 
when the parts of them return at certain periods,, though the trains,, 
of which they confift, are not exaftly fimilar. The reading an epic. 
poem is a train of aftions; the reading a foug with a chorus-at equal: 
diftances in the meafure conftitutes fo many circles of aftion. 

2. Some catenations of animal motion are produced by reiterated 
fucceffive irritations, as when we learn to repeat the alphabet in its 
order by frequently reading the letters- of it. Thus the vermicular- 
motions of the bowels were originally produced by the. fucceffive ir- 
ritations of the palling aliment and the fucceffion. of actions of the 
auricles and ventricles of the heart was originally formed by fucceffive- 
ftimulus of the blood, thefe afterwards become part of the diurnal cir- 
cles of animal aft ions, as- appears by the periodical returns of hunger,, 
and the quickened pulfe of weak people in the evening.. 

Other catenations of animal- motion are gradually acquired by fuc- 
ceffive agreeable fenfations,. as in learning a favourite long or dance ^ 
others by difagreeable fenfations, as in coughing or niftitation ; thefe 
become affociated by frequent repetition, and afterwards compofe parts- 
of treater circles of aftion like thofe above mentioned* 

Other catenations of motions are gradually acquired by frequent vo- 
luntary repetitions; as when we deliberately learn to march,, read,, 
fence, or any mechanic art, the motions of many of our mufcles be- 
come gradually linked together in trains,, tribes, or circles of aftion. 
Thus when any one at firft begins to ufe the tools in turning wood or 
metals in a lathe, he wills the motions of his hand or fingers,, till. at 
length thefe aftions become fo connefted with the effeft, that he- 
feerns only to will the point of the ehiffiel. Thefe are caufed by vo- 
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lition, connected by aifociation like thofe above defcribed, and after' 
wards become parts of our diurnal trains or circles of adtion. 

3. All thefe catenations of animal motions are liable to proceed 
fome time after they are excited, unlefs they are difturbed or impeded 
by other irritations, l'enfations, or volitions ; and in many inftances 
in fpite of our endeavours to flop them ; and this property of animal 
motions is probably the caufe of their catenation. Thus when a child 
revolves fome minutes on one foot, the fpedlra of the ambient objects 
appear to circulate round him lorne time after he falls upon the 
ground. Thus the palpitation of the heart continues fome time after' 
the objedl of fear, which occafioned it, is removed. The blufh of 
Ihame, which is an excefs of fenfation, and the glow of anger, which 
is an excefs of volition, continue fome time, though the affedted per- 
fon finds, that thofe emotions were caufed by miftaken fadts, and en- 
deavours to extinguifli their appearance. See Sedt. XII. 1. 5. 

4. When a circle of motions becomes connedted by frequent repe- 
titions as above, we can exert our attention ftrongly on other objedts, 
and the concatenated circle of motions will neverthelefs proceed in. 
due order ; as whilft you are thinking on this fubjedt, you ufe variety, 
of mufcles in walking about your parlour, or in fitting at your writ- 
ing-table. 

5. Innumerable catenations of motions may proceed at the fame 
time, without incommoding each other. Of thefe are the motions 
of the heart and arteries ; thofe of digeftion and glandular fecretion ; 
of the ideas, or fenfual motions ; thofe of progrefiion, and of {peak- 
ing; the great annual circle of adtions Co apparent in birds in their 
times of breeding and moulting; the monthly circles of many female 
animals ; and the diurnal circles of fleeping and waking, of fulnefs 
and inanition. 

6. Some links of fuccefir/e trains or -of {ynchronous tribes of adtion 
may be left out without disjoining the whole. Such are our ufual 
trains of recolledtion ; after having travelled through an entertaining , 
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country, and viewed many delightful lawns, rolling rivers, and echo- 
ing rocks ; in the recollection of our journey we leave out the many 
diftriCts, that we crofled, which were marked with no peculiar plea- 
fure. Such alfo are our complex ideas, they are catenated tribes of 
ideas, which do not perfectly refemble their correfpondent perceptions, 
bccaufe fome of the parts are omitted. 

7. If an interrupted circle of actions is not entirely diflevered, it 
will continue to proceed confufedly, till it comes to the part of the 
circle, where it was interrupted. 

The vital motions in a fever from drunkennefs, and in other peri- 
odical difeafes, are inftances of this circumftance. The accidental in- 
ebriate does not recover himfelf perfectly till about the fame hour on 
the fucceeding day. The accuftomed drunkard is difordered, if he 
has not his ufual potation of fermented liquor. So if a confiderable- 
part of a connected tribe of aCtion be difturbed, that whole tribe goes 
on with confufion, till the part of the tribe affeCted regains its ac- 
cuftomed catenations. So vertigo produces vomiting, and a great fe- 
cretion of bile, as in fea-ficknefs, all thefe being parts of the tribe of 
irritative catenations. 

8. Weaker catenated trains may be diflevered by the fudden ex- 
ertion of the ftronger. W*hen a child firft attempts to walk acrofs a 
room, call to him, and he inftantly falls upon the ground. So while 
I am thinking over the virtues of my friends, if the tea-kettle fpurt 
out fome hot water on my flocking ; the fudden pain breaks the 
weaker chain of ideas, and introduces a new group of figures of its 
own. This circumftance is extended to fome unnatural trains of ac- 
tion, which have not been confirmed by long habit ; as the hiccough, 
or an ague-fit, which are frequently curable by furprife. A young 
lady about eleven years old had for five days had a contraction of one 
mufcle in her fore arm, and another in her arm, which occurred four 
or five times every minute ; the mufcles were feen to leap, but with- 
out bending the arm. To counteract this new morbid habit, an iflue 
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was placed over the convulfed mufcle of her arm, and an adhefive 
plafter wrapped tight like a bandage over the whole fore arm, by 
which the new motions were immediately deftroyed, but the means 
were continued fome weeks to prevent a return. 

9. If any circle of actions is diflevered, either by omifiion of fome 
of the links, as in fleep, or by infertion of other links, as in furprife, 
new catenations take place in a greater or lefs degree. The laft link 
of the broken chain of actions becomes connected with the new mo- 
tion which has broken it, or with that which was neareft the link 
omitted ; and thefe new catenations proceed inftead of the old ones. 
Hence the periodic returns of ague-fits, and the chimeras of our 
dreams. 

_ 10. If a train of actions is diflevered, much effort of volition or 
fenfation will prevent its being reftored. Thus in the common im- 
pediment of fpeech, when the aflociation of the motions of the muf- 
cles of enunciation with the idea of the word to be fpoken is difor- 
dered, the great voluntary efforts, which diftort the countenance, 
prevent the rejoining of the broken aflociations. See No. II. 10. of 
this Sedion. It is thus likewife obfervable in fome inflammations of 
the bowels, the too ftrong efforts made by the mufcles to carry for- 
wards the offending material fixes it more firmly in its place, and 
prevents the cure. So in endeavouring to recal to our memory fome 
particular word of a fentence, if we exert ourfelves too ffrongly about 
it, we are lefs likely to regain it. 

11. Catenated trains or tribes of adion are eafier diflevered than 
catenated circles of adion. Hence in epileptic fits the fynchronous 
conneded tribes of adion, which keep the body ered, are diflevered, 
but the circle of vital motions continues undifturbed. 

12. Sleep deftroys the power of volition, and precludes the ffimuli 
of external objeds, and thence diflevers the trains, of which thefe are 
a part ; which confirms the other catenations, as thofe of the vital 

' motions, 
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motions, fecretions, and abforptions ; and produces the new trains of- 
ideas, which conftitute our dreams. 

II. r. All the preceding circumftances of the catenations of animal 
motions will he- more clearly underftood by the following example erf 
a perfon learning mufic; and when we recollect the variety of me- 
chanic arts, which are performed by affociated trains of mufcular ac- 
tions catenated with the effects they produce, as in knitting, netting, 
weaving ; and the greater variety of affociated trains of ideas caufed 
or catenated by volitions or fenfations, as in our hourly modes of rea- 
foning, or imagining, or recollecting, we fhall gain fome-idea of the 
innumerable catenated trains and circles of aCtion, which form the 
•* tenor of our lives, and which began, and will only ceafe entirely with 
them. 

2. When a young lady begins to learn mufic, fhe voluntarily ap- 
plies herfelf to the characters of her mufic-book, and by many repe- 
titions endeavours to catenate them with the proportions of found, of 
which they are iymbols. The ideas excited by the mufical Charac- 
ters are {lowly connected with the keys of the harpfichord, and much 
effort is neceffary to produce every note with the proper finger, and in 
its due place and time; till at length a train of voluntary exertions 
-becomes catenated with certain irritations. As the various notes by 
frequent repetitions become connected in the order, in which they 
■are produced, a new catenation of fenfitive exertions becomes mixed 
with the voluntary ones above deferibed; and not only the mufical 
fymbols of crotchets and. quavers, but the auditory notes and tones at 
the fame time, become fo many fucceffive or fynchronous links in this 
circle of catenated actions. 

At length the motions of her fingers become catenated with the 
mufical characters; and thefe no fooner ftrike the eye, than the finger 
preffes down the key without any voluntary attention between them; 
the activity of the hand being connected with the irritation of the 

^figure 
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figure or place of the mufical fymbol on the retina ; till at length by 
frequent repetitions of the fame tune the movements of her fingers in 
playing, and the mufcles of the larynx in finging, become affociated 
with each, other, and form part of thofe intricate trains and circles of 
catenated^ motions, according with the fecond, article of the preceding 
proportions in No. 1. of this Se&ion. 

3. Befides the facility, which by habit attends the execution of 
this mufical performance, a curious circumftance occurs, which is, 
that when our young mufician has began a tune, Ihe finds herfelf in- 
clined to continue it ; and that even when fhe is carelefsly finging 
alone without attending to her own long; according with the third 
preceding article. 

4. At the fame time that our young performer continues to play 
with great exa&nefs this accuftomed tune, fhe can bend her mind, 
and that intenfely, on fome other object, according with the fourth, 
article of the preceding propofitions. 

The manufcript copy of this work was lent to many of my friends 
at different times for the purpofe of gaining their opinions and criti- 
cifms on many parts of it, and I found the following anecdote writ- 
ten with a pencil oppofite to this page, but am. not certain by- whom. 
“ I remember feeing the pretty young aftrefs, who fucceeded Mrs. 
Arne in the performance of the celebrated Padlock, rehearfe the mu- 
fical parts at her harpfichord under the eye of her mailer with great 
tafte and accuracy; though I obferved her countenance full of emo- 
tion, which I could not account for; at laft fhe fuddenly burfi: into 
tears; for fhe had all this time been eyeing a beloved canary bird,, 
fuffering great agonies, which at that inltant fell dead from its 
perch.” 1 

5. At the fame time many other catenated circles of affion are 
going on in the perfon of our fair mufician, as well as the motions of 
her fingers, fuch as the vital motions, refpiration, the movements of 

her 
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her eyes and eyelids, and of the intricate mufcles of vocality, accord- 
ing, with the fifth -preceding article. 

.6. If by any ftrong impreffion on the mind of our fair naufician fhe 
(hould be interrupted for a very inconfiderable time, (he can dill con- 
tinue her performance, according to the fixth article. 

7. If however this interruption be greater, though the chain of ac- 
tions be not diflevered, it proceeds confufedly, and our young per- 
former continues indeed to play, but in a hurry without accuracy and 
elegance, till (he begins the tune again, according to the feventh of 
the preceding articles. 

8. But if. this interruption be dill greater, the circle of actions be- 
comes entirely dfflevered, and (he finds herfelf immediately under the 
neceffity to begin over again to recover the loft catenation, according 
to the eighth preceding article. 

9. Or in trying to recover it (he will.fing fome diflbnant notes, 
or ftrike fome improper keys, according to the .ninth preceding 
article. 

10. A very remarkable thing attends this breach of catenation, if 
the performer has forgotten fome word ofher fong, the more energy 
of mind (he ufes about.it, the more diftant is (he.from regaining it.; 
and artfully.employs her mind in part on fome other objeCt, or endea- 
vours to dull its perceptions, continuing to repeat, as it were inconfci- 
oufly, the former part of the fong, that (he remembers, in hopes to 
regain the loft connexion. 

For if the activity of the mind itfelf.be more energetic, or takes its 
attention more, than the connecting word, which is wanted; it will 
not perceive the (lighter link of this loft word ; as who liftens to a 
feeble found, mull be very filent and motionlefs ; fo that in this cafe 
the very vigour of the mind itfelf feems to prevent it from regaining 
the loft catenation, as well as the too great exertion in endeavouring to 
regain it, according to the tenth preceding article. 
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We frequently experience, when we are doubtful about the fpelling 
of a word, that the greater voluntary exertion we ufe, that is the 
more intenfely we think about it, the further are we from regaining 
the loft afl'oeiation between the letters of it, but which readily recurs 
when we have become carelefs about it. In the fame manner, after 
having for an hour laboured to recoiled the name of fome abfent per- 
fon, it fhall feem, particularly after Ileep, to come into the mind as it 
were fpontaneoufly ; that is, the word we are in fearch of, was joined 
to the preceding one by afl'oeiation j this aflociation being diflevered, 
we endeavour to recover it by volition ; this very adion of the mind 
ftrikes our attention more, than the faint link of afl'oeiation, and we 
find it impoflible by this means to retrieve the loft word. After fleep, 
when volition is entirely fufpended, the mind becomes capable of per- 
ceiving the fainter link of afl'oeiation, and the word is regained. 

On this circumftance depends the impediment of fpeech before 
mentioned; the firft fyllable of a word is caufable by volition, but the 
remainder of it is in common convention introduced by its aflocia- 
tions with this firft fyllable acquired by long habit. Hence when the 
mind of the ftammerer is vehemently employed on fome idea of am- 
bition of fhining, or fear of not fucceeding, the aflociations of the mo- 
tions of the mufclesof articulation with each other become diflevered 
by this greater exertion, and he endeavours in vain by voluntary ef- 
forts to rejoin the broken afl'oeiation. For this purpofe he continues 
to repeat the firft fyllable, which is caufable by volition, and ftrives in 
vain, by various diftortions of countenance, to produce the next links, 
which are fubjeft to afl'oeiation.' See Clafs IV. 3. 1. 1. 

11. After our accomplifhed mufician has acquired great variety of 
tunes and fongs, fo that fome of them begin to ceafe to be eafily re- 
collected, fhe finds progreflive trains of muflcal notes more frequently 
forgotten, than thofe which are compofed of reiterated circles, ac- 
cording with the eleventh preceding article. 

C c 
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12. To finifh our example with the preceding articles we rauft at 
length fuppofe, that our fair performer falls afleep over her harpfi- 
chord; and thus by the fufpenfion of volition, and the exclufion of ex- 
ternal ftimuli, Ihe diflevers the trains and circles of her mufical ex- 
ertions. 

III. 1. Many of thefe circumftances of catenations of motions re- 
ceive an eafy explanation from the four following confequeuces to the 
feventh law of animal caufation in SeCt. IV. Thefe are, firft, that 
thofe fucceffions or combinations of animal motions, whether they 
were united by caufation, aflbciation, or catenation, which have been 
molt frequently repeated, acquire the ftrongeft connection. Secondly, 
that of thefe, thofe, which have been lefs frequently mixed with 
other trains or tribes of motion, have the ftrongeft connection. 
Thirdly, that of thefe, thofe, which were firft formed, have the 
ftrongeft connection. Fourthly, that if an animal motion be excited 
by more than one caufation, aflbciation, or catenation, at the fame 
time, it will be performed with greater energy. 

2. Hence alfo we underftand, why the catenations of irritative mo- 
tions are more ftrongly connected than thofe of the other clafles, 
where the quantity of unmixed repetition has been equal ; becaufe 
they were firft formed. Such are thofe of the fecerning and abforbent 
fyftems of vefiels, where the aCtion of the gland produces a fluid, 

' which ftimulates the mouths of its correfpondent abforbents. The 
aflociated -motions feem to be the next moft ftrongly united, from 
their frequent repetition ■, and where both thefe circumftances unite, 
as in the vital motions, their catenations are indifloluble but by the 
deftruCtion of the animal. 

3. Where a new link has been introduced into a circle of aCtions 
by fome accidental defeCt of ftimulus ; if that defeCt of ftimulus be 
repeated at the fame part of the circle a fecond or a third time, the 
defective motions thus produced, both by the repeated defeCt of fti- 

8 mulus 
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mulus and by their catenation with the parts of the circle of a&ions, 
will be performed with lefs and lefs energy. Thus if any perfon is 
expofed to cold at a certain hour to-day, fo long as to render fome 
part of the fyflem for a time torpid ; and is again expofed to it at the 
lame hour to-morrow, and the next day; he will be more and more 
afFe&ed by it, till at length a cold fit of fever is completely formed, 
as happens at the beginning of many of thofe fevers, which are called 
nervous or low fevers. Where the patient has flight periodical fliiver- 
ings and palenefs for many days before the febrile paroxifm is com- 
pletely formed. 

4. On the contrary, if the expofure to cold be for fo fhort a time, 
as not to induce any confiderable degree of torpor or quiefcence, and 
is repeated daily as abov.e mentioned, it lofes its effedt more and more 
at every repetition, till the conftitution can bear it without inconveni- 
ence, or indeed without being confcious of it. As in walking into the 
cold air in frofiy weather. The fame rule is applicable to increafed 
flimulus, as of heat, or of vinous fpirit, within certain limits, as is 
applied in the two laft paragraphs to Deficient Stimulus, as is further 
explained in Sedt. XXXVI. on the Periods of Difeafes. 

5. Where irritation coincides with fenfation to produce the fame 
catenations of motion, as in inflammatory fevers, they are excited 
with ftill greater energy than by the irritation alone. So when chil- 
dren expedt to be tickled in play, by a feather lightly palled over the 
lips, or by gently vellicating the foies of their feet, laughter is moll 
vehemently excited ; though they can ftimulate thefe parts with their 
own fingers unmoved. Here the pleafureable idea of playfulnefs co- 
incides with the vellication ; and there is no voluntary exertion ufed 
to diminilh. the fenfation, as there would be, if a child Ihould endea- 
vour to tickle himfelf. See Sedt. XXXIV. 1. 4. 

6. i\nd laftly, the motions excited by the junction of voluntary 
-exertion with irritation are performed with more energy, than thofe 

C c 2 bv- 



1 96 CATENATION OF MOTIONS. Sect,.XVII. 3. 

by irritation fingly ; as when we liften to fmall noifes, as to the tick- 
ing of a watch in the night, we perceive the moft weak founds, that 
are at other times unheeded. So when we attend to the irritative 
ideas of found in our ears, which are generally not attended to, we 
can hear them ; and can fee the fpedtra of objedts, which remain in 
the eye, whenever wc pleafe to exert our voluntary power in aid of 
thofe weak adtions of the retina, or of the auditory nerve. 

7. The temporary catenations of ideas, which are caufed by the 
fenfations of pleafure or pain, are eafily diflevered either by irritations, 
as when a fudden noife difturbs a day-dream ; or by the power of vo- 
lition, .as when we awake from fleep. Hence in our waking hours, 
whenever an idea occurs, which is incongruous to our former expe- 
rience, we inftantly diflever the train of imagination by the power 
of volition; and compare the incongruous idea with our previous 
knowledge of nature, and rejedl it. This operation of the mind has 
not yet acquired a fpecific name, though it is exerted every minute 
of our waking hours ; unlefs it may be termed intuitive ana- 
logy. It is an adt of reafoning of which we are unconfcious except 
from its efFedts in preferving the congruity of our ideas, and bears the 
fame relation to the fenforial power of volition, that irritative ideas, 
of which we are inconfcious except by their effedts, do to the fenfo- 
rial power of irritation ; as the former is produced by volition without 
our attention to it, and the latter by irritation without our attention 
to them. - ‘ 

If on the other hand a train of imagination or of voluntary ideas are 
excited with great energy, and paffingon with great. vivacity, and be- 
come diflevered by fome violent ftimulus, as the difcharge of a piftol 
near one’s ear, another circumftance takes place, which is termed 
surprise ; which by exciting violent irritation, and violent fenfation, 
employs for a time the whole fenforial energy, and thus diflevers the 
pafling trains of ideas, before the power of volition has time to com- 
pare 
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pare them with the ufual phenomena of nature. In this cafe fear is 
generally the companion of furprife, and adds to our embarraflment, 
as every one experiences in fome degree when he hears a noife in the 
dark, which he cannot inftantly account for. This catenation of fear 
with furprife is owing to our perpetual experience of injuries from 
external bodies in motion, unlefs we are upon our guard againft them. 
See Sed. XVIII. 17. and XIX. 2. 

Many other examples of the catenations of animal motions are ex- 
plained in Sea. XXXVI, on the Periods of Difeafes. 
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SECT. XVIII, 

OF SLEEP# 

x. Volition is jufpended in Jleep. 2. Senfation continues. Dreams prevent delirium 
mid inflammation . 3. Nightmare . 4. Ceajelejs flow of ideas in dreams . 

5. We Jeem to receive them by the Jenfes . Optic nerve perfectly fenfible in Jleep , 
Eyes lefs dazzled after dreaming of vijible objedls . 6. Reverie , belief 7. How 

we diftinguijh ideas from perceptions. 8. Variety of fcenery in dreams, excellence 

of the fenfe of viflon. 9. Novelty of combination in dreams. 10. Diftinltnefs 

of imagery in dreams, ix. Rapidity of tranfaftion in dreams. 12. Of meafur- 

ing time. Of dramatic time and place. Why a dull play induces Jleep , and an 
inter eft ing one reverie. 13. Confcionjnefs of our exiftence and identity in dreams* 
14. How we awake fometmes Jiiddenly, fometimes frequently. 45. Irritative 
motions continue in Jleep, internal irritations are Jucceeded by fenfation. Senflbility 
increafes during Jleep , and irritability. Morning dreams . Why epilepjies occur 
in Jleep. Ecftacy of children. Cafe of convidflons in Jleep. Cramp > why pain - 

fid. Afthma. Morning fw eats. Increafe of heat. Increafe- of urine in Jleep. 
Why more liable to take cold in Jleep. Catarrh from thin night-caps. Why we 
feel chilly at the approach of Jleep, and at waking in the open air. 1 6. Why 
the gout commences in Jleep. Secretions are more copious in Jleep, young animals 
and plants grow more in Jleep. 17. Inconfiftercy of dreams. Abfence of furprife 
in dreams. 18. Why we forget fome drea?ns and not others. 19, Sleep- 
talkers awake with furprife. 20. Remote caujes of jleep. Atmojphere with 
lejs oxygece. CompreJJion of the brain in Jpina bifida. By whhiing on an hcri - 
zontal wheel. By cold. 21. Definition of Jleep. 

I. THERE are four fituations of our fyftem, which in their mo- 
derate degrees are not ufually termed dileafes, and yet abound with 
-many very curious and inftru&ive phenomena ; thefe are deep, re- 
verie. 
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verie, vertigo, drunkennefs. Thefe we (hall previoudy confider, 
before we fiep forwards to develop the caufes and cures of dil'eafes- 
with the modes of the operation of medicines. 

As all thofe trains and tribes of animal motion, which are fubjeCted 
to volition, were the laid that were caufed, their connection is weaker 
than that of the other clafles ; and there is a peculiar circumftance at- 
tending this caufation, which is, that it is entirely lulpended during 
deep; whilft the other claffes of motion, which are more immediate- 
ly neceflary to life, as thole caufed by internal ftimuli, for inftance 
the pulfations of the heart and arteries, or thofe catenated with plea- 
furable fenfation, as the powers of digcdion, continue to (Lengthen, 
their habits without interruption. Thus though man in his fleeping 
fbate is a much lefs perfeCt animal, than in his waking hours; and v 
though he confumes more than one third of his life in this his irra- 
tional fituation ; yet is the vvildom of the Author of nature manifelb 
even in this feeming imperfection of his work ! 

The truth of this adertion with relpeCt to the large mufcles of the 
body, which are concerned in locomotion, is evident ; as no one in. 
perfeCt fanity walks about in his deep, or performs any domeftic of- 
fices : and in refpeCt to the mind, we never exercife our reafon or re- 
collection in dreams ; we may fometimes leem diftraCted between con- 
tending paflions, but we never compare their objeCts, or deliberate 
about the acquifition of thole objeCts, if our deep is perfeCt. And 
though many fynchronous tribes or fucceflive trains of ideas may re- 
prefent the houfes or walks, which have real exidence, yet are they 
here introduced by their connection with out fenlations, and are in 
truth ideas of imagination, not of recolleCtion. 

2. For our fenfations of pleafure and pain are experienced with 
great vivacity in our dreams; and hence all that motley group of ideas, 
which are caufed by them, called the ideas of imagination, with their 
various adociated trains, are in a very vivid manner aCted over in the 
fenforium ; and thefe fometimes call into aCtion the larger mufcles, 

which. 
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which have been much afl'ociated with them ; as appears- from the 
muttering fentences, which fome people utter in their dreams, and 
from the obfcure barking of fleeping dogs, and the motions of their 
feet and noflrils. 

This perpetual flow of the trains of ideas, which conftitute our 
dreams, and which are caufed by painful or pleafureable fenfation, 
might at fir ft view be conceived to be an ufelefs expenditure of fen- 
fiorial powor. But it has been fliewn, that thofe motions, which are 
perpetually excited, as thofe of the arterial fyftem by the ftimulus of 
the blood, are attended by a great accumulation of fenforial power, 
after they have been for a time fufpended ; as the hot-fit of fever is 
the confequence of the cold one. Now as thefe trains of ideas caufed 
by fenfation are perpetually excited during our waking hours, if they 
were to be fufpended in fleep like the voluntary motions, (which are 
exerted only by intervals during our waking hours,) an accumulation 
of fenforial power would follow; and on our awaking a delirium 
would fupervene, fince thefe ideas caufed by fenfation would be pro- 
duced with fuch energy, that we fhould miftake the trains of ima- 
gination for ideas excited by irritation ; as perpetually happens to 
people debilitated by fevers on their firft awaking; for in thefe fevers 
with debility the general quantity of irritation being diminifhed, that 
of fenfation is increafed. In like manner if the adtions of the ftomach, 
inteftines, and various glands, which are perhaps in part at leaft 
caufed by or catenated with agreeable fenfation, and which perpetual- 
ly exift during our waking hours, were like the voluntary motions 
fufpended in our deep; the great accumulation of fenforial power, 
which would neceffarily follow, would be liable to excite inflamma- 
tion in them. 

3. When by our continued pofture in fleep, fome uneafy fenfa- 
tions are produced, we either gradually awake by the exertion of vo- 
lition, or the mufcles connected by habit with fuch fenfations alter 
the pofition of the body ; but where the fleep is uncommonly pror 
S , found, 
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found, and thofe uneafy fenfations great, the difeafe called the incu- 
bus, or nightmare, is produced. Here the defire of moving the 
body is painfully exerted, but the power of moving it, or volition, is 
incapable of action, till we awake. Many lefs difagreeable flruggles 
in our dreams, as when we wifh in vain to fly from terrifying obje&s, 
conftitute a {lighter degree of this difeafe. In awaking from the 
nightmare I have more than once obferved, that there was no diforder 
in my pulfe ; nor do I believe the refpiration is laborious, as fome 
have affirmed. It occurs to people whofe fleep is too profound, and 
fome difagreeable fenfation exifls, which at other times would have 
awakened them, and have thence prevented the difeafe of nightmare; 
as after great fatigue or hunger with too large a fupper and wine, 
which occafion our fleep to be uncommonly profound. See No. 14, 
of this Sedition. 

4. As the larger mufcles of the body are much more frequently 
excited by volition than by fenfation, they are but feldom brought 
intoaftion in our fleep: but the ideas of the mind are by habit much 
more frequently connected with fenfation than with volition ; and 
hence the ceafelefs flow of our ideas in dreams. Every one’s experi- 
ence will teach him this truth, for we all daily exert much voluntary 
mufcular motion: but few of mankind can bear the fatigue of much 
voluntary thinking. 

5. A very curious circumftance attending thefe our fleeping ima- 
ginations is, that we feem to receive them by the fenfes. The muf- 
cles, which are fubfervient.to the external organs of fenfe, are con- 
nected with volition, and ceale to a£t in fleep ; hence the eyelids are 
clofed, and the tympanum of the ear relaxed ; and it is probable a 
flmilarity of voluntary exertion may be neceflary for the perceptions 
of the other nerves of fenfe; for it is obferved that the papilla of the 
tongue can be feen to become eredted, when we attempt to tafle any 
thing extremely grateful. Hewfon Exper. Enquir. V. 2. 1S6. Albini 
Annot, Acad. L. i. c. 15. Add to this, that the immediate organs 
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of fenfe have no objeXs to excite them in the darknefs and filence of 
the night ; but their nerves of fenfe neverthelefs continue to polfefs 
their perfeX aXivity fubfervient to all their numerous fenfitive con- 
nexions. This vivacity of our nerves of fenfe during the time of 
fleep is evinced by a circumftance, which almoft every one mull at 
lome time or other have experienced ; that is, if we fleep in the day- 
light, and endeavour to fee fome objeX in our dream, the light is ex- 
ceedingly painful to our eyes; and after repeated ftruggles we lament 
in our fleep, that we cannot fee it. In this cafe I apprehend the eye- 
lid is in fome degree opened by the vehemence of our fenfations; and, 
the iris being dilated, the optic nerve Ihews as great or greater fen- 
Ability than in our waking hours. See No. 15. of this SeXion. 

When we are forcibly waked at midnight from profound fleep, our 
eyes are much dazzled with the light of the candle for a minute or 
two, after there has been fufficient time allowed for the contraXion 
of the iris ; which is owing to the accumulation of fenforial power in 
the organ of vifion during its ftate of lefs aXivity. But when we 
have dreamt much of vifible objeXs, this accumulation of fenforial 
power in the organ of vifion is leflened or prevented, and we' awake 
in the morning without being dazzled with the light, after the iris 
has had time to contraX itfelf. This is a matter of great curiofity, 
and may be thus tried by any one in the day-light. Clofe your eyes, 
and cover them with your hat ; think for a minute on a tune, which 
you are accuftomed to, and endeavour to ling it with as little aXivity 
of mind as poffible. Suddenly uncover and open your eyes, and in 
one fecond of time the iris will contraX itfelf, but you will perceive 
the day more luminous for feveral feconds, owing to the accumulation 
of fenforial power in the optic nerve. 

Then again clofe and cover your eyes, and think intenfely on a 
cube of ivory two inches diameter, attending firft to the north and 
fouth fides of it, and then to the other four fides of it ; then get a 
clear image in your mind’s eye of all the fides of the fame cube co- 
loured 
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loured red; and then of it coloured green; and then of it coloured 
blue ; laftly, open your eyes as in the former experiment, and after 
the' firft fecond of time allowed for the contradlion of the iris, you 
will not perceive any increafe of the light of the day, or dazzling ; 
becaufe now there is no accumulation of fenforial power in the optic 
nerve ; that having been expended by its adtion in thinking over vi- 
fable objects. 

This experiment is not eafy to be made at firft, but by a few pa- 
tient trials the fadt appears very certain ; and (hews clearly, that our 
ideas of imagination are repetitions of the motions of the nerve, which 
were originally occafioned by the ftimulus of external bodies; becaufe 
they equally expend the fenforial power in the organ of fenfe. See 
Sedl. III. 4. which is analogous to our being as much fatigued by 
thinking as by labour. 

6. Nor is it in our dreams alone, but even in our waking reveries, 
and in great efforts of invention, fo great is the vivacity of our ideas, 
•that we do not for a time diftinguifh them from the real prefence of 
fubftantial objects ; though the external organs of fenfe are open, and 
furrounded with their ufual ftimuli. Thus whilft I am thinkinsrover 

O 

the beautiful valley, through which I.yefterday travelled, I do not 
perceive the furniture of my room : and there are fome, whofe wak- 
ing imaginations are fo apt to run into perfect reverie, that in their 
common attention to a favourite idea they do not hear the voice of 
the companion, who accofts them, unlefs it is repeated with unufual 
energy. 

This perpetual miftake in dreams and reveries, where our ideas of 
imagination are attended with a belief of the prefence of external ob- 
jects, evinces beyond a doubt, that all our ideas are repetitions of the 
motions of the nerves of fenfe, by which they were acquired ; and 
that this belief is not, as fome late philofophers contend, an inftindt 
neceflarily connedted only with our perceptions. 

D d 2 7. A 
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7. A curious queftion demands our attention in this place ; as wo 
do not diftinguifh in our dreams and reveries between our perceptions 
of external objedts, and our ideas of them in their abfence, how do 
we diftinguifh them at any time l In a dream, if the fweetnefs of 
fugar occurs to my imagination, the whitenefs and hardnefs of it,, 
which were ideas ufually connedted with the fweetnefs, immediately 
follow in the train ; and I believe a material lump of fugar prefent 
before my fenfes: but in my waking hours, if the fweetnefs occurs 
to my imagination, the ftimulus of the table to my hand, or of the- 
window to my eye, prevents the other ideas of the hardnefs and 
whitenefs of the fugar from fucceeding ; and hence I perceive the 
fallacy, and difbelieve the exiftence of objects correfpondent to thofe. 
ideas, whofe tribes or trains are broken by the fcimulus of other ob- 
jedts. And further in our waking hours, we frequently exert our 
volition in comparing prefent appearances with fuch, as we have 
ufually obferved; and thus corredt the errors of one fenfe by our ge- 
neral knowledge of nature by intuitive analogy. See Sedt.. XVII. 
3. 7. Whereas in dreams the power of volition is fufpended, we caa 
recoiled! and compare our prefent ideas with none, of our acquired 
knowledge, and are hence incapable of obferving any abfurdities ia 
them. 

By this criterion we diftinguifh our waking from our fleeping 
hours, we can voluntarily recoiled! our fleeping ideas, when we are 
awake, and compare them with our waking ones ; but we cannot ia 
our fleep voluntarily- recoiled! our waking ideas at all. 

8. The vafl variety of fcenery, novelty of combination, and dif- 
tindlnefs of imagery, are other curiqus circumftances of our fleeping 
imaginations. The variety of fcenery feems to arife from the fupe- 
rior adtivity and excellence of our fenfe of viflon ; which in an inflant 
unfolds to the mind extenfive fields of pleafurable ideas ; while the 
other fenfes colled! their objed!s flowly, and with little combination ; 
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add to this, that the ideas, which this organ prefents us with, are 
more frequently connected with our fenfation than thofe of any 
other. 

9. The great novelty of combination is owing to another circum- 
flance ; the trains of ideas, which are carried on in our waking 
thoughts, are in our dreams difievered in a thouiand places by the 
fufpenfion of volition, and the abfence of irritative ideas, and are 
hence perpetually falling into new catenations. As explained in Secf. 
XVI. 1.9. For the power of volition is perpetually exerted during 
our waking hours in comparing our palling trains of ideas with our 
acquired knowledge of nature, and thus forms many intermediate' links 
in their catenation. And the irritative ideas excited by the llimulus 
of the obje&s, with which vve are furrounded, are every moment in- 
truded upon us, and form other links of our unceafing catenations of 
ideas. 

10. The abfence of the ftimuli of external bodies, and of volition,, 
in our dreams renders the organs of fenfe liable to be more ftrongly af- 
fected by the powers of fenfation-, and of affociation. For our defires- 
or averfions, or the obtrufions of furrounding bodies, diflever the 
fenfitive and aflociate tribes of ideas in our waking hours by intro- 
ducing thofe of irritation and’ volition amongft them. Hence pro- 
ceeds the fuperiordifHndtnels of plealureable or painful imagery in our 
fleep; for we recal the figure and the features of a long loft friend, 
whom we loved, in our dreams with much more accuracy and viva- 
city than in our waking* thoughts. This circumltance contributes to 
prove, that our ideas of imagination are reiterations of thofe motions 
of our organs of fenfe, which were excited by external objedls ; be- 
caufe while we are expofed to the Itimuli of prefent objects, our ideas 
of ablent objefts cannot be fo diltindlly formed'. 

1 1. The rapidity of the fucceffion of tranfaftions in our dreams is 
almoft inconceivable infomuch that, when we are accidentally 
awakened by the jarring of a door, which is opened into our bed- 
chamber;. 
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chamber, we fometimes dream a whole hiftory of thieves or fire in 
the very inftant of awaking. 

During the fufpenfion of volition we cannot compare our other 
ideas with thofe of the parts of time in which they exift ; that is, we 
cannot compare the imaginary fcene, which is before us, with thofe 
changes of it, which precede or follow it ; becaufe this aft of com- 
paring requires recolleftion or voluntary exertion. Whereas in our 
waking hours, we are perpetually making this comparifon, and by 
that means our waking ideas are kept confident with each other by 
intuitive analogy; but this comparifon retards the fucceflion of them, 
by occafioning their repetition. Add to this, that the tranfaftions of 
our dreams confift chiefly of vifible ideas, and that a whole hiftory of 
thieves and fire may be beheld in an inftant of time like the figures in 
a.pifture. 

12. From this incapacity of attending to the parts of time In our 
dreams, arifes our ignorance of the length of the night ; which, but 
from our conftant experience to the contrary, we fhould conclude was 
but a few minutes, when our deep is perfeft. The fame happens in 
our reveries; thus when we are poflefled with vehement joy, grief, 
or anger, time appears fhort, for we exert no volition to compare the 
prefent fcenery with the paft or future ; but when we are compelled 
to perform thofe exercifes of mind or body, which are unmixed with 
paffion, as in travelling over a dreary country, time appears long ; 
for our defire to finifh our journey occafions us more frequently to 
compare our prefent fituation with the parts of time or place, which 
are before and behind us. 

So when we are enveloped in deep contemplation of any kind, or 
in reverie, as in reading a very interefting play or romance, we mea- 
fure time very inaccurately ; and hence, if a play greatly affefts our 
paflions, the abfurdities of palling over many days or years, and of 
perpetual changes of place, are not perceived by the audience ; as is 
-experienced by every one, who reads or fees fome plays of the im- 
mortal 
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mortal Shakefpear ; but it is neceflary for inferior authors to obferve 
thofe rules of the mGavov and inculcated by Ariftotle, becaufe 

their works do not intereft the paflions fufficiently to produce com- 
plete reverie. 

Thofe works, however, whether a romance or a fermon, which 
do not intereft us fo much as to induce reverie, may neverthelefs in- 
cline us to fleep. For thofe pleafureable ideas, which are prefented to 
us, and are too gentle to excite laughter, (which is attended with in- 
terrupted voluntary exertions, as explained Se£t. XXXIV. i. 4.) and 
which are not accompanied with any other emotion, which ufually 
excites fome voluntary exertion, as anger, or fear, are liable to pro- 
duce fleep; which confifts in a fufpenfion of all voluntary power. 
But if the ideas thus prefented to us, and intereft our attention, are 
accompanied with fo much pleafureable or painful fenfation as to ex- 
cite our voluntary exertion at the fame time, reverie is the confe- 
quence. Hence an interefting play produces reverie, a tedious one 
produces fleep : in the latter we become exhaufted by attention, and 
are not excited to any voluntary exertion, and therefore fleep ; in the 
former we are excited by fome emotion, which prevents by its pain 
the fufpenfion of volition, and in as much as it interefts us, induces 
reverie, as explained in the next Sedtion. 

But when our fleep is imperfeft, as when we have determined to 
rife in half an hour, time appears longer to us than in moft other fitu- 
ations. Here our folicitude not to overfleep the determined time in- 
duces us in this imperfeft fleep to compare the quick changes of ima- 
gined fcenery with the parts of time or place, they would have taken 
up, had they real exiftencej and that more frequently than in our 
waking hours ; and hence the time appears longer to us : and 1 make 
no doubt, but the permitted time appears long to a man going to the 
gallows, as the fear of its quick lapfe will make him think frequently 
about it. 
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13. As we gain our knowledge of time by comparing the prefent 
fcenery with the paft and future, and of place by comparing the fix- 
ations of objects with each other; fo we gain our idea of confcioufnefs 
by comparing ourfelves with the Icenery around us; and of identity 
by comparing our prefent confcioufnefs with our paft confcioufnefs : 
as we never think of time or place, but when we make the compa- 
rifons above mentioned, fo we never think of confcioufnefs, but 
when we compare our own exiftence with that of other objects ; nor 
of identity, but when we compare our prefent and our paft confci- 
oufnefs. Hence the confcioufnefs of our own exiftence, and of our 
identity, is owing to a voluntary exertion of our minds : and on that 
account in our complete dreams we neither meafure time, are fur- 
prifed at the fuddeu changes of place, nor attend to our own ex- 
iftence, or identity; becaufe our power of volition is fufpended. But 
all thefe circumftances are more or left obfervable in our incomplete 
ones ; for then we attend a little to the lapfe of time, and the changes 
of place, and to our own exiftence ; and even to our identity of per- 
fon; for a lady feldom dreams, that flip is a foldier ; nor a man, that 
he is brought to bed. 

14. As long as our fenfations only excite their fenfual motions, or 
ideas, our fleep continues found; but as foon as they excite defires or 
averfions, our fleep becomes imperfect ; and when that defire or aver- 
fion is fo ftrong, as to produce voluntary motions, we begin to awake; 
the larger mufcles of the body are brought into action to remove that 
irritation or fenfation, which a continued pofture has caufed; we 
ftretch our limbs, and yawn, and our fleep is thus broken by the ac- 
cumulation of voluntary power. 

Sometimes it happens, that the a£t of waking is fuddenly pro- 
duced, and this foon after the commencement of fleep; which is oc- 
cafioned by Tome fenfation fo difagreeable, as inftantaneoufly to ex- 
cite the power of volition ; and a temporary a&ion of all the voluntary 
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motions fuddenly fucceeds, and we dart awake. This is fometimes 
accompanied with loud noife in the ears, and with tome degree of fear; 
and when it is in great excefs, fo as to produce continued convulfive 
motions of thofe raufcles, which are generally fubfervient to volition, 
it becomes epilepfy : the fits of which in fome patients generally com- 
mence during Ileep. This differs from the night-mare delcribed in 
No. 3. of this Se&ion, becaufe in that the d.ifagreeable fenfation is not 
fo great as to excite the power of volition into action ; for as foon as 
that happens, the difeafe ceafes. 

Another circumdance, which fometimes awakes people foon after 
the commencement of their deep, is where the voluntary power is al- 
ready fo great in quantity as almoft to prevent them from falling 
afleep, and then a little accumulation of it foon again awakens them ; 
this happens in cafes of infanity, or where the mind has been lately 
much agitated by fear or anger. There is another circumdance in 
which deep is likewife of fhort duration, which arifes from great de- 
bility, as after great over-fatigue, and in fome fevers, where the 
drength of the patient is greatly dinjinifhed, as in thefe cafes the pulfe 
intermits or flutters, and the refpiration is previoufly affected, itfeems 
to originate from the want of fome voluntary efforts to facilitate re- 
fpiration, as when we are awake. And is further treated of in Vol.II. 
Clafs I. 2. 1. 2. on the Difeafes of the Voluntary Power. Art. Som- 
nus interruptus. 

15. We come now to thole motions which depend on irritation. 
The motions of the arterial and glandular fyftems continue in our deep, 
proceeding flower indeed, but ftronger and more uniformly, than in 
our waking hours, when they are incommoded by external ffimuli, or 
by the movements of volition; the motions of the mufcles fubfervient 
to refpiration continue to be ftimulated into action, and the other in- 
ternal fenfes of hunger, third, and luff, are not only occafionally ex- 
cited in our deep, but their .irritative motions are fucceeded by their 
yfual fenfations, and make a part of the farrago of our dreams. Thefe 

E e fenfations 
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fenfations of the want of air, of hunger, thirft, and luft, in our dream?, 
contribute to prove, that the nerves of the external fenfes are alfo 
alive and excitable in our fleep ; but as- the ftimuli of external obje&s 
are either excluded from them by the darknefs and filence of the 
night, or their accefs to them is prevented by the fufpenfion of vo- 
lition, thefe nerves of fenfe fall' more readily into their connexions 
with fenfation and with aflbciation ; becaufe much fenforial power, 
which during the day was expended in moving the external organs of 
fenfe in confequence of irritation from external ftimuli, or in confe- 
quence of volition, becomes now in forne degree accumulated, and 
renders the internal or immediate organs of fenfe more eafily excitable 
by the other fenforial powers. Thus in refpeft to the eye, the irrita- 
tion from external ftimuli, and the power of volition during our wak- 
ing, hours, elevate the eye-lids, adapt the’ aperture of the iris to the 
quantity of light, the focus of the cryftalline humour, and the angle 
of the optic axifes to the diflance of the object, all which perpetual 
a&ivity during the day expends much fenforial power, which isfaved 
during our fleep. - • 

Hence it appears, that not only thofe parts of thefyftem, which 
are always excited by internal flitnuli, as the ftdmach, inteftinal canal, 
bile-du&s, and the various glands, but the organs of fenfe alfo may 
be more violently excited into - a<fKon by the irritation from internal 
ftimuli, or by fenfation, during our fleep than in our waking hours; 
becaufe during the fufpenfion of volition', there is a greater quantity 
of the fpirit of animation to be expended by the other fenforial powers. 
On this accdunt our irritability to internal ftimuli, and our fenfibility 
to pain or pleafure, is not only greater in fleep, but increafes as our 
fleep is prolonged. Whence digeftion and fecretion are performed 
better in fleep, than in our Waking hours, and our dreams in the 
morning have greater variety and vivacity, as our fenfibility increafes, 
than at night when we firft lie down. And hence epileptic fits, 
which are always occaftoned by fome difagreeable fenfation, fo fre- 
quently 
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quently attack thofe, who are fubjedt to them, in their fleep ; becaufe 
at this time the fyftem is more excitable by painful fenfation in con- 
fequence of intel nai ftimuli ; and the power of volition is then fud- 
denly exerted to relieve this pain, as explained Se£t. XXXIV. 1. 4. 

There is a difeafe, which frequently aftedts children in the cradle, 
which is termed ecftafy, and feems to confift in certain exertions to 
relieve painful fenfation, in which the voluntary power is not fo far 
excited gs totally to awaken them, and yet is fufficient to remove 
the difagreeable fenfation, which excites it; in this cafe changing the 
pofture of the child frequently relieves it. 

I have at this time under my care an elegant young man about 
twenty-two years of age, who feldom fleeps more than an hour with- 
out experiencing a convulfion fit ; which ceafes in about half a mi- 
nute without any fubfequent ftupor. Large dofes of opium only 
prevented the paroxyfms, fo long as they prevented him from fleeping 
by the intoxication, which they induced. Other medicines had no 
effeft on him. He was gently awakened every half hour for one 
night, but without good effedt, as he foon fiept again, and the fit re- 
turned at about the fame periods of time, for the accumulated fenfo- 
rial power, which occafioned the increafed fenfibility to pain, was not 
thus exhaufted. This cafe evinces, that the fenfibility of the fyftem 
to internal excitation increafes, as our fleep is prolonged ; till the pain 
thus occafioned produces voluntary exertioii ; which, when it is in 
its ufual degree, only awakens us ; but when it is more violent, it 
occafions convulfions. 

The cramp in the calf of the leg is another kind of convulfion, 
which generally commences in fleep, occafioned by the continual in- 
creafe of irritability from internal ftimuli, or of fenfibility, during 
that ftate of our exiftence. The cramp is a violent exertion to re- 
lieve pain, generally either of the Ikin from cold, or of the bowels, 
as in l'ome diarrhoeas, or from the mufcles having been previouily 
overftretched, as in walking up or down fteep hills. But in thefe 
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convulfions of the mufcles, which form the calf of the leg, the con- 
tradtion is fo violent as to occafion another pain in confequence of 
their own too violent contraction j as foon as the original pain, which 
caufed the contraction, is removed. And hence the cramp, or fpafm, 
of thefe mufcles is continued without intermiflion by this new pain, 
unlike the alternate convulfions and remiffions in epileptic fits. The 
reafon, that the contraction of thefe mufcles of the calf of the leg is 
more violent during their convulfion than that of others, depends on 
the weaknefs of their antagonift mufcles; for after thefe have been 
contracted in their ufual aCtion, as at every ftep in walking, they are 
again extended, not, as molt other mufcles are, by their antagonifts, 
but by the weight of the whole body on the balls of the toes; and 
that weight applied to great mechanical advantage on the heel, that is, 
on the other end of the bone of the foot, which thus aCts as a lever. 

Another difeafe, the periods of which generally commence during 
our fleep, is the afthma. Whatever may be the remote caufe of pa- 
roxyfms of afthma, the immediate caufe of the convulfive refpiration, 
whether in the common allhma, or in what is termed the convulfive 
afthma, which are perhaps only different degrees of the fame difeafe, 
mull: be owing to violent voluntary exertions to relieve pain, as in other 
convulfions ; and the increafe of irritability to internal flimuli, or of 
fenfibility, during fleep mud occafion them to commence at this time. 

Debilitated people, who have been unfortunately accuftomed to 
great ingurgitation of fpirituous potation, frequently part with a great 
quantity of water during the night, but with not more than ufual in 
the day-time. This is owing to a beginning torpor of the abforbent 
fyftem, and precedes anafarca, which commences in the day, but is 
cured in the night by the increafe of the irritability of the abforbent 
fyftem during fleep, which thus imbibes from the cellular membrane 
the fluids, which had been accumulated there during the day ; though 
it is poffible the horizontal pofition of the body may contribute fome- 
thing to this purpofe, and alfo the greater irritability of fome branches 
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of the abforbent veflels, which open their mouths in the cells of the 
cellular membrane, than that of other branches. 

As foon as a perfon begins to fleep, the irritability and fenfibility of 
the fyftem begins to increafe, owing to the fufpenllon of volition and 
the exc’hrfton of external ftimuli. Hence the adtions of the veflels in 
obedience to internal ftimulation become ftronger and more energetic, 
though lefs frequent in refpedl to number. And as many of the fe- 
cretions are increafed, fo the heat of the fyftem is gradually increafed, 
and the extremities of feeble people, which had been cold during the 
day, become warm. Till towards morning many people become fo 
warm, as to find it neceflary to throw offifbme of their bed-clothes, 
as foon as they awake ; and in others fweats are fo liable to occur to- 
wards morning during their fleep. 

Thus thofe, who are not accuftomed to fleep in the open air, are 
very liable to take cold, if they happen to fall afleep on a garden 
bench, or in a carriage with the window open. For as the fyftem is 
warmer during fleep, as above explained, if a current of cold air affects 
any part of the body, a torpor of that part is more effectually pro- 
duced, as when a cold blaft of air through a key-hole or cafement 
falls upon a perfon in a warm room. In thofe cafes the afreCted part 
poflefles lefs irritability in refpeCt to heat from its having previoufly 
been expofed to a greater ftimulus of heat, as in the warm room, or 
during fleep ; and hence, when the ftimulus of heat is diminiflied, a 
torpor is liable to enfue ; that is, we take cold. Hence people who 
fleep in the open air, generally feel chilly both at the approach of 
fleep, and on their awaking ; and hence many people are perpetually 
fubjeCt to catarrhs if they fleep in a lefs warm head-drefs, than that 
which they wear in the day. 

1 6. Not only the fenforial powers of irritation and of fenfation, but 
that of afl'ociatiou alfo appear to a£t with greater vigour during the 
fufpenfion of volition in fleep. It will be fhewn in another place, 
that the gout generally firft attacks the liver, and that afterwards an 
3 inflammation 
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inflammation of the ball of the great toe commences by afTociation, 
and that of the liver ceafes. Now as this change or metaftafis of the 
activity of the fyftem generally commences in fleep, it follows, that 
thefe aflociations of motion exift with greater energy at that time ; 
that is, that the fenforial faculty of afl'ociation, like thofe of irritation 
and of fenfation, becomes in fome meafure accumulated during the 
fufpenfion of volition. 

Other aflociate tribes and trains of motions, as well as the irritative 
and fenfitive ones, appear to be increafed in their activity during the 
fufpenfion of volition in fleep. As thofe which contribute to circu- 
late the blood, and to perform the various fecretions ; as well as the 
affociate tribes and trains of ideas, which contribute to furnifh the 
perpetual ftreams of our dreaming imaginations. 

In fleep the fecretions have generally been fuppofed t-o be diminifh- 
ed, as the expectorated mucus in coughs, the fluids difeharged in di- 
arrhoeas, and in falivation, except indeed the fecretion of fweat, 
which is often vifibly increafed. This error deems to have arifen from 
attention to the excretions rather than to the fecretions. For the fe- 
cretions, except that of fweat, are generally received into refervoirs, 
as the urine into the bladder, and the mucus of the inteftines and 
lungs into their refpeCtive cavities ; but thefe refervoirs do not ex- 
clude thefe fluids immediately by their ftimulus, but require at the 
fame time fome voluntary efforts, and therefore permit them to re- 
main during fleep. And as they thus continue longer in thofe re- 
ceptacles in our fleeping hours, a greater part is abforbed from them, 
and the remainder becomes thicker, and fometimes in lefs quantity, 
though at -the time it was fecreted the fluid was in greater quantity 
than in our waking hours. Thus the urine is higher coloured after 
long fleep; which fhews, that a greater quantity has been fecreted, 
and that more of the aqueous and faline part has been reabforbed, and 
the earthy part left in the bladder ; hence thick urine in fevers fhews 
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only a greater action of the veflels which fecrete it in the kidneys, and 
of thofe which abforb it from the bladder. 

The fame happens to the mucus expedlorated in coughs, which is 
thus thickened by abforption of its aqueous and faline parts; and the 
fame of the feces of the intedines. From hence it appears, and from 
what has been faid in No. 15 of this Se&ion concerning the increafe 
of irritability and of fenfibility during deep, that the fecretions are in 
general rather increafed than diminifhed during thefe hours of our ex- 
igence ; and it is probable that nutrition is almod entirely performed 
in deep ; and that young animals grow more at this time than in their 
waking hours, as young plants have long fince been obferved to grow 
more in the night, which is their time of lleep. 

17. Two other remarkable circumdances of our dreaming ideas are 
their inconfidency, and the total abfencc of furprife. Thus we feem 
to be prefent at more extraordinary metamorphofes of animals or trees, 
than are to be met with in the fables of antiquity ; and appear to be 
tranfported from place to place, which feas divide, as quickly as the 
changes of fcenery are performed in a play-houfe ; and yet are not 
fenfible of their inconfidency, nor in the lead degree affefted with 
furprife. 

We rouft confider this circumdance more minutely. In our wak- 
ing trains of ideas, thofe that are inconfident with the ufual order of 
nature, fo rarely have occurred to us, that their connexion is the 
flighted of all others: hence; when a confident train of ideas is ex- 
hauded, we attend to the external dimuli, that ulually furround us, 
rather than to- any inconfident idea, which might otherwife prefent 
itfelf : and if an inconfident idea fhould intrude itfelf, we immediately 
compare it with the preceding one, and voluntarily reject the train it 
would introduce ; this appears further in the Section on Reverie, in 
which date of the mind external dimuli are not attended to, and yet 
the dreams of ideas-are kept confident by the efforts of volition. But 
as our faculty of volition is fufpended, and all external dimuli are ex- 
cluded 
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eluded in fleep, this (lighter connexion of ideas takes place; and the 
train is faid to be inconfiftent ; that is, diffimilar to the ufual order of 
nature. 

But, when any confident train of fenfitive or voluntary ideas is 
flowing along, if any external ftimulus affetts us fo violently, as to in- 
trude irritative ideas forcibly into the mind, it difunites the former 
train of ideas, and we are affected with furprife. Thefe ftimuli of 
unufual energy or novelty not only difuriite our common trains of 
ideas, but the trains of mufcular motions alfo, which have not been 
long eftablifhed by habit, and difturb thofe that have. Some people 
become motionlefs by great furprife, the fits of hiccup and of ague 
have been often removed by it, and it even affedts the movements of 
the heart, and arteries; but in our fleep, all external ftimuli are 
excluded, and in confequence n© furprife can exift. See Section 
XVII. 3. 7. 

18. We frequently awake with pleafure from a dream, which has 
delighted us, without being able to recollect the tranfa&ions of it; 
unlefs perhaps at a diftance of time, fome analogous idea may intro- 
duce afrefti this forgotten train : and in our waking reveries we fome- 
times in a moment lofe the train of thought, but continue to feel the 
glow of pleafure, or the depreflion of fpirits, it occafioned ; vvhilft at 
other times we can retrace with eafe thefe hiftories of our reveries atid 
dreams. 

The above explanation of furprife throws light upon this fubjedh 
When we are fuddenly awaked by any violent ftimulus, the furprife 
totally difunites the trains of our fleeping ideas from thefe of our wak- 
ing ones ; but if we gradually awake, this does not happen ; and we 
readily unravel the preceding trains of imagination. 

19. There are various degrees of furprife ; the more intent we are 
upon the train of ideas, which we are employed about, the more vio- 
lent muft be the ftimulus that interrupts them, and the greater is the 
degree of furprife. I have obferved dogs, who have flept by the fire,' 
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and by their obfcure barking and ftruggling have appeared very intent 
on their prey, that (hewed great furprife for a few feconds after their 
awaking by looking eagerly around them ; which they did not do at 
other times of waking. And an intelligent friend of mine has re- 
marked, that his lady, who- frequently fpeaks much and articularly 
in her deep, could never recollect her dreams in the morning, when 
this happened to her: but that when (he did not fpeak in her deep, 
(he could always recolledt them. 

Hence, when our fenfations aft fo ftrongly in deep as to influence 
the larger mufcles, as in thofe, who talk or druggie in their dreams; 
or in thofe, who are affected with complete reverie (as defcribed in 
the next Section), great furprife is produced, when they awake ; and 
thefe as well as thofe, who are completely drunk or delirious, totally 
forget afterwards their imaginations at thofe times. 

20. As the immediate caufe of deep confifts in the fufpenfion of vo- 
lition, it follows, that whatever diminifttes the general quantity of 
fenforial power, or derives it from the faculty of volition, will coa- 
ditute a remote caufe of deep ; l’uch as fatigue from mufcular or men- 
tal exertion, which diminilhes the general quantity of fenforial power; 
or an increafe of the fenfitive motions, as by attending to foft mufic, 
which diverts the fenforial power from the faculty of volition ; or 
iaftly, by increafe of the irritative motions, as by wine, or food, or 
warmth ; which not only by their expenditure of fenforial power di- 
minifh the quantity of volition ; but alfo by their producing pleafure- 
able fenfations (which occalion other mufcular or fenfual motions in 
confequence), doubly decreafe the voluntary power, and thus more 
forceably produce deep. See Seel. XXXIV. 1. 4. 

Another method of inducing deep is delivered in 'a very ingenious 
work lately publilhed by Dr Beddoes. Who, after lamenting that 
opium frequently occafions reftleffnefs, thinks, “ that in mod cafes 
it would be better to induce deep by the abftraction of ftimuli, than 
by 'exhaufting the excitability and adds, “ upon this principle we 
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could not have a better foporific than an atmofphere with a diminifla- 
ed. proportion of oxygene air, and that common air might be admitted 
after the patient was afleep.” (Obferv. on Calculus, &c. by Dr. Bed- 
does. Murray.) If it fhould be found to be true, that the excitability 
of the fyftem depends on the quantity of oxygene abforbed by the. 
lungs in refpiration according to the theory of Dr. Beddoes, and of 
M. Girtanner, this idea of fleeping in an atmofphere with lefs oxygene 
in its composition might be of great fervice in epileptic cafes, and in 
cramp, and even in fits of the afthma, where their periods commence 
from the increafe of irritability during fleep. 

Sleep is likewife faid to be induced by mechanic preflure on 
the brain in the cafes of fpina bifida. Where there has been a de- 
feat of one of the vertebrae of the back, a tumour is protruded in con- 
fequence j and, whenever this tumour has been comprefled by the hand, 
fleep is faid to be induced, becaufe the whole of the brain both within. - 
the head and fpine becomes comprefled by the retroceflion of the fluid 
within the tumour. But. by what means a compreflion of the brain 
induces fleep has not been explained, but probably by diminifhing the 
fecretion of fenforial power, and then the voluntary motions become 
fufpended previoufly to the irritative ones, as occurs in moll dying 

Another way of procuring fleep mechanically was related to me by 
Mr. Brindley, the famous canal engineer, who was brought up to 
the bufinefs of a mill- wright ; he told me, that he had more than 
once feen the experiment of a man extending himfelf acrofs the large- 
ftone of a corn-mill, and that by gradually letting the ftone whirl,, 
the man fell afleep, before the ftone had gained its full velocity, and 
he fuppofed would have died without pain by the continuance or in- 
creafe of the motion. In this cafe the centrifugal motion of the head 
and feet muft accumulate the blood in both thofe extremities of the 
body, and thus comprefs the brain. 

Laftly, we Ihould mention the application of cold ; which, when 
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in a lefs degree, produces watchfulnefs by the pain it occafions, and 
the tremulous convulfions of the fubcutaneous mufcles; but when it 
is applied in great degree, is faid to produce deep. To explain this 
effe£t it has been faid, that as the veflels of the fkin and extremities 
become firft torpid by the want of the ftimulus of heat, and as thence 
lefs blood is circulated through them, as appears from their palenefs, 
a greater quantity of blood poured upon the brain produces deep by 
its compreflion of that organ. But I fhould rather imagine, that the 
fenforial power becomes exhauded by the convullive actions in confe- 
quence of the pain of cold, and of the voluntary exercife previoudy 
ufed to prevent it, and that the deep is only the beginning to die, as 
the fufpenfion of voluntary power in lingering deaths precedes for many 
hours the extinction of the irritative motions. 

21. The following are the charadteriftic circumftances attending 

0 O 

perfect deep. 

1. The power of volition is totally fufpended. 

2. The trains of ideas caufed by fenfation proceed with greater fa- 
cility and vivacity ; but become inconfiftent with the ufual order of 
nature. The mufcular motions caufed by fenfation continue; as 
thofe concerned in our evacuations during infancy, and afterwards in 
digeftion, and in priapifmus. 

3. The irritative mufcular motions continue, as thofe concerned in 
the circulation, in fecretion, in refpiration. But the irritative fenfual 
motions, or ideas, are not excited ; as the immediate organs of fenfe 
are not ftimulated into a&ion by external obje&s, which are excluded 
by the external organs of fenfe; which are not in deep adapted to their 
reception by the power of volition, as in our 'waking hours. 

4. The aflbciate motions continue ; but their firft link is not ex- 
cited into aftion by volition, or by external ftimuli. In all refpe&s, 
except thofe above mentioned, the three lad: fenforial powers are 
fomewhat increafed in energy during the fufpenfion of volition, owing 
to the confequent accumulation of the fpiritt>f animation. 
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SECT. XIX.. 

OF REVERIE. 

I. Various degrees of reverie. 2. Sleep-walkers. Cafe, of a young lady. Great 
fur pr if e at awaking. And total forgetfulnefs of what pajfed in reverie. 3. No 
fufpenfion of volition in reverie. 4. Senfitive motions continue , and are confident. 
5. Irritative motions continue, but .are not fucceeded by fenfation. 6. Volition - 
neceffary for the perception of feeble impreffions. 7. Affociated motions continue.. 
8. Nerves of fenfe are irritable inf cep,, but not in reverie. 9. Somnambuli are. 
not afeep. Contagion received but once. 10. Definition of reverie.. 

1. WHEN we are employed, with great fenfation of pleafurej or 
with great efforts of volition, in the purfuit of fome iuterefting train 
of ideas, we ceafe to be confcious of our exiftence, are inattentive to 
time and place, and do not diftinguifh this train of fenfitive and vo* 
luntary ideas from the irritative ones excited by the prefence of exter- 
nal obje&s, though our organs of fenfe are furrounded with their ac- 
cuftomed ftimuli, till at length this iuterefting train of ideas becomes 
exhaufted, or the appulfes of external objects are applied with unufual 
violence, and we return with furprife,. or with. regret, into the com- 
mon track of life. This is termed reverie or ftudium. 

In fome conftitutions thefe reveries continue a confiderable time, 
and are not to be removed without greater difficulty, but are experi- 
enced in a lefs degree by us all ; when, we attend earneftly to the ideas 
excited by volition or fenfation, with their affociated connexions, but 
are at the fame time confcious at' intervals of the ftimuli of furround- 
ing bodies. Thus in being prefent at a play, or in reading a romance, 
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fome perfons are fo totally abforbed as to forget their ufual time of 
fleep, and to negledt their meals while others are faid to have been 
fb involved in voluntary ftudy as not to have heard the dilcharge of 
artillery; and there is a ftory of an Italian politician, who could think 
fo intenfely on other-fubjedts,. as to be infenlible to the torture of the 
rack.. 

From hence it appears, that thefe catenations of ideas and mufcular 
motions,, which form the trains of reverie, are compofed both of vo- 
luntary and fenfitive alfociations of them ; and that thefe ideas differ 
from thofe of delirium or of fleep, as they are kept confident by the 
power of volition ; and they differ alfo from the trains of ideas belong- 
ing to infinity, as they are as frequently excited by fenfation as by 
volition.. But laftly, that the whole fenforiaf power is fo employed 
on thefe trains of complete reverie, that like the violent efforts of vo- 
lition, as in convullions or infanity; or like the great activity of the 
irritative motions in drunkennefs ; or of the fenfitive motions in de- 
lirium they preclude all fenfation. confequeut to external ftimulus. 

2. Thofe perfons, who are faid to walk in their fleep, are affedted 
with reverie to fo great a degree, that.it becomes a formidable difeafe; 
the effence of which confifls in the inaptitude of the mind to attend to 
external- ftimuli. Many hiftories of this difeafe have been publifhed by 
medical writers of which there is a very curious one in. the Lau- 
fanne Tranfabtions. I.fhallhere fubjoin an account of fuch. a cafe, 
with its cure, for the better illuftration of this fubjedt. 

A very ingenious and elegant young lady, with light eyes and hair, 
about the age of feventeen, in other refpecls well, was fuddenly 
feized foon after her ufual menftruation with this very wonderful ma- 
lady. The difeafe began with vehement convulfions of almoft every 
myfcle of her body,, with great but vain efforts to vomit, and the 
moft violent hiccoughs,, that. can be conceived; thefe were lucceeded 
in about an hour with a fixed fpafm ; in which one hand was applied 
to her head, and the other to fupport it.; in. about half an hour thefe 
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ceafed, and the reverie began fuddenly, and was at fir ft manifeft by 
the look of her eyes and countenance, which feemed to exprefs at- 
tention. Then (he converfed aloud with imaginary perfons with her 
eyes open, and could not for about an hour be brought to attend to 
the ftimulus of external objects by any kind of violence, which it was 
proper to ufe : thefe fymptoms returned in this order every day for 
five or fix weeks. 

Thefe conversations were quite confiftent, and we could under- 
ftand, what (he fuppofed her imaginary companions to anl'wer, by 
the continuation of her Dart of the difcourfe. Sometimes {he was 
angry, at other times fhewed much wit and vivacity, but was moft 
frequently inclined to melancholy. In thefe reveries the fometimes 
fung over fome mufic with accuracy, and repeated whole pages from 
the Englifh poets. In repeating fome lines from Mr. Pope’s works 
{he had forgot one word, and began again, endeavouring to recolledt 
it ; when fhe came to the forgotten word, it was thouted aloud in her 
ear, and this repeatedly, to no purpofe ; but by many trials {he at 
length regained it herielf. 

Thefe paroxyfms were terminated with the appearance of inex- 
prefiible furprife, and great fear, from which {he was fome minutes 
in recovering herfelf,- calling on her fifter with great agitation, and 
very frequently underwent a repetition of convulfions, apparently from 
the pain of fear. See Se£t. XVII. 3 . 7. 

After having thus returned for about an hour every day for two or 
three weeks, the reveries feemed to become lefs complete, and fome 
of their circumftances varied ; fo that {he could walk about the room 
in them without running againft any of the furniture ; though thefe 
motions were at firft very unfteady and tottering. And afterwards 
{he once drank a difh of tea, when the whole apparatus of the tea- 
table was fet before her ; and expreffed fome fufpicion, that a medi- 
cine was put into it, and once feemed to fmell of a tuberofe, which 
was in flower in her chamber, and deliberated aloud about breaking it 
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from the flera, faying, tc it would make her lifter fo charmingly 
angry.” At another time in her melancholy moments (he heard the 
found of a palling bell, “ I wi(h I was dead,” (lie cried, liftening to 
the bell, and then taking off one of her (hoes, as (he fat upon the 
bed, “ I love the colour black,” fays (he, “ a little wider, and a 
little longer, even this might make me a coffin!” — Yet it is evident, 
(he was not fenfible at this time, any more than formerly, of feeing 
or hearing any perfon about her; indeed when great light was thrown 
upon, her by opening the (flutters of the window, her trains of ideas 
feemed lefs melancholy; and when I have forcibly held' her hands, or 
covered her eyes, (he appeared to grow impatient, and would fay,, (he 
could not tell what to do, for (he could neither fee nor move. In all 
thefe circumftances her pulfe continued unaffe&ed as in health. And 
when the paroxyfm was over, (he could - never recollect a (ingle idea 
of what had pafled in it. 

This aftonifliing difeafe, after the life of many other medicines and 
applications in vain, was cured by very large dofes of opium given 
about an- hour before the expedted returns of the paroxyfms ; and after 
a few relapfes, at the intervals of three or four months, entirely dis- 
appeared. But (he continued at times to have other lymptoms of 
epilepfy. 

3. We (hall only here confider, what happened during the time of 
her reveries, as that is our prefent fubjedb ; the fits of convulfion be- 
long to another part of this treatife. Sedl. XXXIV. 44. ' 

There feems to have been no fufpenfion of volition during the fits 
of reverie, becaufe (he endeavoured to regain the loft idea in repeating 
the lines of.poetry, and deliberated about breaking the tuberofe, and 
fufpedted the tea to have been medicated. 

4. The ideas and mufcular movements depending on fenfation v/ere 
exerted with their ufual vivacity, and were kept from being incon- 
fiftent by the power of volition, as appeared from her whole conver- 
fation, and was explained in Sedt, XVII. 3. 7. and XVIII. 16. 

5. The 
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5. The ideas and motions dependant on irritation during the firft 
weeks of her difeafe, whilft the ''reverie was complete, were never 
fucceeded by the fenfation of pleafure or pain ; as fhe neither faw, 
heard, nor felt any of the furrounding objects. Nor was it certain 
that any irritative motions fucceeded the ftimulus of external obje&s, 
till the reverie became lefs complete, and then fhe could walk about 
the room without running againft the furniture of it. Afterwards, 
when the reverie became dill lefs complete from the ufe of opium, 
fome few irritations were at times fucceeded by her attention to them. 
As when fhe fmelt at a tuberofe, and drank a difh of tea, but this 
only when file feemed voluntarily to attend to them. 

6. In common life when we liften to diftant founds, or wifh to 
diftinguifh objects in> the night, we are obliged ftrongly to exert our 
volition to difpofe the organs of fenfe to perceive them, and to fup- 
prefs the other trains of ideas, which might interrupt thefe feeble fen- 
fations. Hence in the prefent hiftory the ftrongeft ftimuli were not 
perceived, except when the faculty of volition was exerted on the 
organ of fenfe ; and then even common ftimuli were fometimes per- 
ceived : for her mind was fo ftrenuoufly employed in purfuing its own 
trains of voluntary or fenfitive ideas, that no common ftimuli could fo 
far excite her attention as to difunite them ; that is, the quantity of 
volition or of fenfation already exifting was greater than any, which 
could be produced in confequence of common degrees of ftimulation. 
But the few ftimuli of the tuberofe, and of the tea, which fhe did 
perceive, were fuch, as accidentally coincided with the trains of 
thought, which were paffing in her mind; and hence did not dif- 
unite thofe trains, and create furprife. And their being perceived at 
all was owing to the power of volition preceding or coinciding with 
that of irritation. 

This explication is countenanced by a faft mentioned concerning a 
fomnambulift in the Laufanne Tranfaftions, who fometimes opened 
his eyes for a fhort time to examine, where he was, or where his ink- 
• pot 



OF REVERIE. 



zz 5 



Sect. XIX. 7. 8. 9. 

pot flood, and then flnit them again, dipping his pen into the pot 
every now and then, and writing on, but never opening his eyes af- 
terwards, although he wrote on from line to line regularly, and cor- 
rected fome errors of the pen, or in fpelling : lb much eafier was it 
to him to refer to his ideas of the politions of things, than to his per- 
ceptions of them. 

7. The aflociated motions perfifted in their ufual channel, 'as ap- 
peared by the combinations of her ideas, and the ufe of her mufcles, 
and the equality of her pulfe ; for the natural motions of the arterial 
lyftem, though originally excited like other motions by ftimulus, 
feem in part to continue by their aflociation with each other. As the 
heart of a viper pulfates long after it is cut out of the body, and re- 
moved from the ftimulus of the blood. 

8. In the feCtion on fleep, it was obferved that the nerves of fenfe 
are equally alive and fufceptible to irritation in that ftate, as when we 
are awake ; but that they are lecluded from ftimulating objects, or 
rendered unfit to receive them : but in complete reverie the reverfe 
happens, the immediate organs of fenfe are expofed to their ufual fti- 
muli; but are either not excited into aCtion at all, or not into fo great 
aClion, as to produce attention or fenfation. 

The total forgetfulnefs of what paffes in reveries ; and the furprife 
on recovering from them, are explained in SeCtion XVIII. 19. and in 
SeCtion XVII. 3. 7. 

9. It appears from hence, that reverie is a difeafe of the epileptic 
or cataleptic kind, fince the paroxyfms of this young lady always be- 
gan and frequently terminated with convulfions ; and though in its 
greateft degree it has been called fomnambulation, or deep-walking, 
it is totally different from fleep ; becaufe the eflential character of 
fleep confifts in the total fufpenfion of volition, which in reverie is 
not affeCted ; and the eflential character of reverie confifts not in the 
abfence of thofe irritative motions of our fenfes, which are occafioned 
by the ftimulus of external objeCts, but in their never being produc- 
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tive of fenfation. So that during a fit of reverie that ftrange event 
happens to the whole fyftem of nerves, which occurs only to fome 
particular branches of them in thofe, who are a fecond time expofed 
to the adtion of contagious matter. If the matter of the fmall-pox be 
inferted into the arm of one, who has previoufly had that difeafe, it 
will ftimulate the Wound, but the general fenfation or inflammation 
of the fyftem does not follow, which conftitutes the difeafe. See Sedt. 
XII. 7. 6. XXXIII. 2. 8. 

1 o. The following is the definition or character of complete reverie. 
1. The irritative motions occafioned by internal ftimuli continue, 
thofe from the ftimuli of external objedts are either not produced at 
all, or are never fucceeded by fenfation or attention, unlefs they are 
at the fame time excited by volition. 2. The fenfitive motions con- 
tinue, and are kept confiftent by the power of volition. 3. The vo- 
luntary motions continue undifturbed. 4. The aflociate motions con- 
tinue undifturbed. 

Two other cafes of reverie are related in Sedlion XXXIV. 3. which 
further evince, that reverie is an effort of the mind to relieve fome 
painful fenfation, and is hence allied to convulfion, and to infanity. 
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SECT. XX. 

OF VERTIGO. ' 

£. We determine our 'perpendicularity by the apparent motions of objeffs. A perfon 
hood-winked cannot walk in a Jlraight line . Dizzinefs on looking from a tower , 

in a room ftained. with uniform lozenges , on riding over fnow . 2 . Dizzinefs 

from moving objects. A whirling wheel. Fluff nations of a river . Experiment 

with a child. 3 . Dizzinefs from our own motions and thofe cf other objects. 
Riding over a broad Jtream. Sea-ficknefs. 5 . Of turning round on one foot. 
Dervifes in Turkey . * Attention of the mind prevents flight fea-fl chiefs. After a 

voyage ideas of vibratory motions are ftill perceived on floore . 6 . Ideas continue 

fome time after they are excited . Circnmftances of turning on one foot , flan ding on 
a tower , and walking in the dark explained. 7 . Irritative ideas of apparent mo- 
tions. Irritative ideas of founds. Battement of the found of bells and organ-pipes. 
Vertiginous noife in the head. Irritative motions of the ftomach , inteflines y and 
glands. 8 . Symptoms that accompany vertigo. Why vomiting comes on in flrckes 
of the palfy. By the motion of a flhp. By injuries cn the head. IVby motion 
makes feck people vomit. 9 . Why drunken people are vertiginous. IVby a 
flore in the ureter , or bile-duff, produces vomiting. 10 . WJoy after a voyage 
ideas cf vibratory motions are perceived on fhore . 1 1 . Kinds of vertigo a?id their 

cure. 1 2. Definition cf vertigo. 



1. IN learning to walk we judge of the diftances of the obje&s, 
which we approach, by the eye; and by obferving their perpendicu-' 
larity determine our own. This circumftatice not having been at- 
tended -to by the writers on vifion, the difeafe called vertigo or dizzi- 
nefs has been little understood. 
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When any per foil lofes the power of mufcular adion, whether he 
is ered or in a fitting pofture, he finks down upon the ground ; as is 
feen in fainting fits, and other inftances of great debility. Hence it 
follows, that fome exertion of mufcular power is necefl'ary to preferve 
our perpendicular attitude. This is performed by proportionally ex- 
erting the antagonift mufcles of the trunk, neck, and limbs ; and if 
at any time in our locomotions we find ourfelves inclining to one fide, 
we either reftore our equilibrium by the efforts of the mufcles on the 
other fide, or by moving one of our feet extend the bafe, which we 
reft upon, to the new center of gravity. 

But the moft eafy and habitual manner of determining our want of 
perpendicularity, is by attending to the apparent motion of the objedls 
within the fphere of diftind vifion ; for this apparent motion of ob- 
jeds, when we incline from our perpendicularity, or begin to fall, is 
as much greater than the real motion of the eye, as the diameter of 
the fphere of diftind vifion is to our perpendicular height. 

Hence no one, who is hood-winked, can walk in a ftraight line 
for a hundred fteps together ; for he inclines fo greatly, before he is 
warned of his want of perpendicularity by the fenfe of touch, not 
having the apparent motions of ambient objeds to meafure this incli- 
nation by, that he is neceflitated to move one of his feet outwards, to 
the right or to the left, to fupport the new centre of gravity, and thus 
errs from the line he endeavours to proceed in. 

For the fame reafon many people become dizzy, when they look 
from the fummit of a tower, which is raifed much above all other ob- 
jeds, as tbefe objeds are out of the fphere of diftind vifion, and they 
are obliged to balance their bodies by the lefs accurate feelings of their 
mufcles. 

There is another curious phenomenon belonging to this place, if 
the circumjacent vifible objeds are fo fmall, that we do not diftinguiih 
their minute parts ; or fo fimilar, that we do not know them from 
each other ; we cannot determine our perpendicularity by them. Thus 
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in a room hung with a paper, which is coloured over with fimilar 
fmall black lozenges or rhomboids, many people become dizzy ; for 
when they begin to fall, the next and the next lozenge fucceeds upon 
the eye ; which they miflake for the firft, and are not aware, that 
they have any apparent motion. But if you fix a fheet of paper, or 
draw any other figure, in the midft of thele lozenges, the charm 
ceafes, and no dizzinefs is perceptible. — The fame occurs, when we 
ride over a plain covered with fnow without trees or other eminent 
objects. 

2. But after having compared vifible obje&s at reft with the fenfe 
of touch, and learnt to diftinguifti their (hapes and (hades, and to 
meafure our want of perpendicularity by their apparent motions, we 
come to confider them in real motion. Here a new difficulty occurs, 
and we require fome experience to learn the peculiar mode of motion 
of any moving objects, before we can make ufe of them for the pur- 
pofes of determining our perpendicularity. Thus fome people become 
dizzy at the fight of a whirling wheel, or by gazing on the fluctua- 
tions of a river, if no Ready objects are at the fame time within the 
fphere of their diftinCt vifion ; and when a child firft can (land ereCt 
upon his legs, if you gain his attention to a white handkerchief Readi- 
ly extended like a fail, and afterwards make it undulate, he inftantly 
loies his perpendicularity, and tumbles on the ground. 

3. A fecond difficulty we have to encounter is to diftinguifh our 
own real movements from the apparent motions of objects. Our 
daily praftice of walking and riding on horfeback foon inftrufts us 
with accuracy to difcern thefe modes of motion, and to afcribe the 
apparent motions of the ambient obje&s to ourfelves ; but thofe, 
which we have not acquired by repeated habit, continue to confound 
us. So as we ride on horfeback the ti'ees and cottages, which occur 
to us, appear at reft ; we can meafure their diftances with our eye, 
and regulate our attitude by them ; yet if we carelefsly attend to dif- 
tant hills or woods through a thin hedge, which is near us, we ob- 
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ferve the jumping and progreflive motions of them; as this is in- 
creafed by the paralax of thefe objects ; which we have not habituated 
ourfelves to attend to. When firft an European mounts an elephant 
fixteen feet high, an ! whofe mode of motion he is not accuftomed to, 
the objects feem to undulate, as he pafl'es, and he frequently becomes 
lick and vertiginous, as I am well informed. Any other unufual move- 
ment of our bodies has the fame effect, as riding backwards in a coach, 
Twinging on a rope, turning round fwiftly on one leg, fcating on the 
ice, and a thoufand others. So after a patient has been long confined 
to his bed, when he firft attempts to walk, he finds himfelf verti- 
ginous, and is obliged by pra&ice to learn again the particular modes 
of the apparent motions of obje&s, as he walks by them. 

4. A third difficulty, which occurs to us in learning to balance 
ourfelves by the eye, is, when both ourfelves and the circumjacent 
objetfts are in real motion. Here it is neceflary, that we fliould be 
habituated to both thefe modes of motion in order to preferve our per- 
pendicularity. Thus on horfeback we accurately obferve another 
perfon, whom we meet, trotting towards us, without confounding 
his jumping and progreflive motion with our own, becaufe we have 
been accuftomed to them both ; that is, to undergo the one, and to 
fee the other at the fame time. -But in riding over a broad and fluc- 
tuating ftream, though we are well experienced in the motions of our 
horfe, we are liable to become dizzy from our inexperience in that of 
the water. And when firft we go on Ihip-board, where the move- 
ments of ourfelves, and the movements of the large waves are both 
new to us, the vertigo is almoft unavoidable with the terrible ficknefs, 
which attends it. And this I have been allured has happened to fe- 
veral from being removed from a large Ihip into a fmall one ; and 
again from a fmall one into a man of war. 

5. From the foregoing examples it is evident, that, when we are 
furrounded with unufual motions, we lofe our perpendicularity: but 
there are fome peculiar circumftances attending this effect of moving 
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objects, which we come now to mention, and lhall hope from the re- 
cital of them to gain fome irilight into the manner of their produc- 
tion. 

When a child moves round quick upon one foot, the circumjacent 
objects become quite indiftindf, as their diftance increafes their appa- 
rent motions ; and this great velocity confounds both their forms, 
and their colours, as is feen in whirling round a many coloured wheel ; 
he then lofes his ufual method of balancing himfelf by vilion, and be- 
gins to flagger, and attempts to recover himfelf by his mufcular feel- 
ings. This daggering adds to the inftability of the viftble objects by 
giving a vibratory motion belides their rotatory one. The child then 
drops upon the ground, and the neighbouring objects feem to con- 
tinue for fome feconds of time to circulate around him, and the earth 
under him appears to librate like a balance. In fome feconds of time 
thefe fenfations of a continuation of the motion of objects vanifh ; but 
if he continues turning round fomewhat longer, before he falls, lick- 
nefs and vomiting are very liable to fucceed. But none of thefe cir- 
cumflances affedt thofe who have habituated themfelves to this kind 
of motion, as the dervifes in Turkey, amongfl whom thefe fwift 
gyrations are a ceremony of religion. 

In an open boat palling from L,eith to Kinghorn in Scotland, a fud- 
den change of the wind Ihook the undiftended fail, and ftopt our boat; 
from this un ufual movement the palfengers all vomited except my- 
felf. I obferved, that the undulation of the fhip, and the iuftability 
of all vilible objedls, inclined me ftrongly to be lick ; and this conti- 
nued or increafed, when I clofed my eyes, but as often as I bent my 
attention with energy on the management and mechanifm of the ropes 
and fails, the ficknefs ceafedj and recurred again,- as often as I re- 
laxed this attention ; and I am allured by a gentleman of obfervation 
and veracity, that he has more than once obferved, when the velfel 
has been in immediate danger, that the fea-licknefs of the pallengers 

has 



OF VERTIGO. 






Sect. XX. 6. 



has inflantaneoufly ceafed, and recurred again, when the danger was 
over. 

Thofe, who have been upon the water in a boat or fhip fo long, 
that they have acquired the neceflary habits of motion upon that un- 
llable element, at their return on land frequently think in their reve- 
ries, or between fleeping and waking, that they obierve the room, 
they fit in, or fome of its furniture, to librate like the motion of the 
vefl’el. 'This I have experienced myfelf, and have been told, that 
after long voyages, it is fome time before thefe ideas entirely vanifh. 
The fame is obfervable in a lefs degree after having travelled fome 
days in a flage coach, and particularly when we lie down in bed, and 
compofe ourfclves to fleep ; in this cafe it is obfervable, that the rat- 
tling noife of the coach, as well as the undulatory motion, haunts us. 
The drunken vertigo, and the vulgar cultom of rocking children, 
will be confidered in the next Section. 

6. The motions, which are produced by the power of volition, 
may be immediately flopped by the exertion of the fame power on the 
antagonift mufcles ; otherwife thefe with all the other claffes of mo- 
tion continue to go on, fome time after they are excited, as the pal- 
pitation of the heart continues after the objedl of fear, which occafion- 
ed it, is removed. But this circumflance is in no clafs of motions 
more remarkable than in thofe dependent on irritation ; thus if any 
one looks at the fun, and then covers his eyes with his hand, he will 
for many feconds of time, perceive the image of the fun marked on 
his retina : a fimilar image of all other vifible objedls would remain 
fome time formed on the retina, but is extinguifhed by the perpetual 
change of the motions of this nerve in our attention to other objects. 
To this muft be added, that the longer time any movements have 
continued to be excited without fatigue to the organ, the longer will 
they continue fpontaneoufly, after the excitement is withdrawn : as 
the tafle of tobacco in the mouth after a perfon has been fmoaking it. 

This 



Sect. XX. 6 . 



OF VERTIGO. 



2 3 ? 

This tafle remains fo flrong, that if a perfon continues to draw air 
through a tobacco pipe in the dark, after having been fmoking fome 
time, he cannot diflinguifh whether his pipe be lighted or not. 

From thefe two confiderations it appears, that the dizzinefs felt in 
the head, after feeing objects in unufual motion, -is no other than a 
continuation of the motions of the optic nerve excited by thofe objects, 
and which engage our attention. Thus on turning round on one 
foot, the vertigo continues for fome feconds of time after the perfon 
is fallen on the ground ; and the longer he has continued to revolve, 
the longer will continue thefe fucceffive motions of the parts of the 
optic nerve. 

Any one, who Rands alone on the top of a high tower, if he has 
not been accuftomed to balance himfelf by objects placed at fuch dif- 
tances and with fuch inclinations, begins to flagger, and endeavours 
to recover himfelf by his mul'cular feelings. During this time the 
apparent motion of objedts at a diflance below him is very great, and 
the impreflions of thefe apparent motions continue a little time after 
he has experienced them ; and he is perfuaded to incline the contrary 
way to counteract their effedts ; and either immediately falls, or ap- 
plying his hands to the building, ufes his mufcular feelings to preferve 
his perpendicular attitude, contrary to the erroneous perfuafions of his 
eyes. Whilft the perfon, who walks in the dark, flaggers, but with- 
out dizzinefs ; for he neither has the fenfation of moving objedts to 
take off his attention from his mufcular feelings, nor has he the fpec- 
tra of thofe motions continued on his retina to add to his confulion. ' 
It happens indeed fometimes to one flanding on a tower, that the 
idea of his not having room to extend his bafe by moving one of his 
feet outwards, when he begins to incline, fuperadds fears to his other 
inconveniences ; which like furprife, joy, or any great degree of fen- 
fation, enervates him in a moment, by employing the whole fenfo- 
rial power, and by thus breaking all the affociated trains and tribes of 
motion. 

H h 
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7. The irritative ideas of objects, whiift we are awake, are per- 
petually prefent to our fenfe of fight ; as we view the furniture of our 
rooms, or the ground, we tread upon, throughout the whole day with- 
out attending to it. And as our bodies are never at perfedt reft during, 
our waking hours, thefe irritative ideas of objedts are attended per- 
petually with irritative ideas of their apparent motions- The ideas of 
apparent motions are always irritative ideas,, beeaufe we never attend ; 
to them, whether we attend to the objedts themfelves,. or to their 
real motions, or to neither. Hence the ideas of the apparent motions- 
of objedts are a complete circle of irritative ideas,, which continue: 
throughout the day. 

Alfo during all our- waking hours, there is a perpetual confufed! 
found of various bodies, aS'Of the wind in our rooms,' the fire, dis- 
tant conventions, mechanic bufinefs this continued buzz, as we 
are feldom quite motionlefs, changes- its loudnefs perpetually, like the 
found of a bell ; which rifes and falls as long as it continues, and: 
feems to pulfate on the ear. This any one may experience by turning 
himfelf round near a waterfall or by ftriking a glafs bell, and then 
moving the diredtion of its mouth towards the ears, or from them, as 
long as its vibrations continue. Hence this undulation of indiftindt 
found makes another concomitant circle of irritative ideas, which con- 
tinues throughout the day.. 

We hear this undulating found, when we are perfedtly at reft our- 
felves, from other fonorous bodies befides bells ; as from two organ- 
pipes, which are nearly but not quite in unifon, when they are 
founded together. When a bell is ftruck, the circular form is changed 
into an eliptic one } the longeft axis of which, as the vibrations con- 
tinue, moves round the periphery of the bell ; and when either axis 
of this elipfe is pointed towards our ears, the found is louder ; and 
lefs when the intermediate parts of the elipfe are oppofite to us. The 
vibrations of the two organ-pipes may be compared to Nonius’s rule ; 
the found is louder, when they coincide, and lefs at the intermediate 
3 times. 
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times. But, as the found of bells is .the raoft familiar of thofe founds, 
which have a confiderable battement, the vertiginous patients, who 
attend to the irritative circles of founds above defcribed, generally com- 
pare it to the noife of bells. 

The periftaltic motions of our ftomach and inteftines, and the 
fecretions of the various glands, are other circles of irritative motions, 
fome of them more or lefs complete, according to our abftinence or 
latiety. 

So that the irritative ideas of the apparent motions of objects, the 
irritative battements of founds, and the movements of our bowels and 
glands compofe a great circle of irritative tribes of motion : and when 
one confiderable part of this circle of motions becomes interrupted, 
the whole proceeds in -confufion, as defcribed in SeGion XVII. 1. 7. 
on Catenation of Motions. 

8. Hence a violent vertigo, from whatever caufe it happens, is ge- 
nerally attended with undulating noife in the head, perverfions of the 
motions of the ftomach and duodenum, unufual excretion of bile and 
gaftic juice, with much pale urine, fometimes with yellownefs of the 
lkin, and a difordered fecretion of almoft every gland of the body, till 
at length the arterial fyftem is affeGed, and fever fucceeds. 

Thus bilious vomitings accompany the vertigo occafioned by the 
motion of a fiiip; and when the brain is rendered vertiginous by a 
paralytic affeGion of any. part of the hody, a vomiting generally en- 
fues, and a great difcharge of bile : and hence great injuries of the 
head from external violence are fucceeded with bilious vomitings, 
and fometimes with abfcefles of the liver. And hence, when a pa- 
tient is inclined to vomit from other caufes, as in fome fevers, any 
motions of the attendants in his room, or of himfelf when he is railed 
or turned in his bed, prefently induces the vomiting by fuperadding a 
degree of vertigo. 

9. And converfely it is very ufual with thofe, whofe ftomachs are 
aifeGed from internal caufes, to be affliGed with vertigo, and noife 
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in the head ; fuch is the vertigo of drunken people, which continues, 
when their eyes are clofed, and themfelves in a recumbent pofture, 
as well as when they are in an ere£t pofture, and have their ei?es 
open. And thus the irritation of a ftone in the bile-du£t, or in the 
ureter, or an inflammation of any of the inteftines, are accompanied 
with vomitings and vertigo. 

In thefe cafes the irritative motions of the ftomach, which are in. 
general not attended to, become fo changed by fome unnatural fti- 
nuilus, as to become uneafy, and excite our l'enfation or attention. 
And thus the other irritative trains of motions, which are affociated 
with it, become difordered by their fympathy. The fame happens, 
when a piece of gravel fticks in the ureter, or when fome part of the' 
inteftinal canal becomes inflamed. In thefe cafes the irritative muf- 
cular motions are firft difturbed by unufual ftimulus, and a difordered 
adlion of the fenfual motions, or dizzinefs enfues. While in fea- 
ficknefs the irritative fenfual motions, as vertigo, precedes ; and the 
difordered irritative mufcular motions, as thofe of the ftomach in vo- 
miting, follow. 

1 o. When thefe irritative motions are difturbed, if the degree be 
not very great, the exertion of voluntary attention to any other objedl, 
or any fudden fenfation, will disjoin thefe new habits of motion. 
Thus fome drunken people have become fober immediately, when, 
any accident has ftrongly excited their attention ; and fea-ficknefs has 
vanifhed, when the lhip has been in danger. Hence when our at- 
tention to other obje&s is raoft relaxed, as juft before we fall afleep, 
or between our reveries when awake, thefe irritative ideas of motion 
and found are moft liable to be perceived ; as thofe, who have been at 
fea, or have travelled long in a coach, feem to perceive the vibrations 
of the lhip, or the rattling of the wheels, at thefe intervals ; which, 
ceafe again, as foon as they exert their attention. That is, at thofe 
intervals they attend to the apparent motions, and to the battement 
of founds of the bodies around them, and for a moment miftake them 
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for thofe real motions of the (hip, and nolle of wheels, which they had 
lately been accuftomed to : or at thefe intervals of reverie, or on the 
approach of Deep, thefe fuppofed' motions or founds may be produced 
entirely by imagination. 

We may conclude from this account of vertigo, that fea-ficknefs is 
not an effort of nature to relieve herfelf, but a neceflary confequence 
of the affociations or catenations of animal motions. And may thence 
infer, that the vomiting, which attends the gravel in the ureter, in- 
flammations of the bowels, and the commencement of fome fevers, 
has a limilar origin, and is not always an effort of the vis medicatrix 
naturae. But where the a&ion of the organ is the immediate confe- 
quence of the Aimulating caufe, it is frequently exerted to diflodge 
that flrimulus, as in vomiting up an emetic drug ; at other times, 
the aCtien of an organ is a general effort to relieve pain, as in convul- 
flous of the locomotive mufcles ; other actions drink up and carry on 
the fluids, as in abforption and fecretion; all which may be termed ef- 
forts of nature to relieve, or to preferve herfelf. 

ii. The cure of vertigo will frequently depend on our previoufly 
inveftigating the caufe of it, which from what has been delivered 
above may originate from the diforder of any part of the great tribes 
of irritative motions, and of the aflociate motions catenated with them. 

Many people, when they arrive at fifty or fixty years of age, are af- 
fected with flight vertigo; which is generally but wrongly afcribed to 
indigeftion, but in reality arifes from a beginning defeCt of their fight ; 
as about this time they alio find it neceflary to begin to ufe fpectacies, 
when they read fmall prints, efpecially in winter, or by candle light, 
but are yet able to read without them during the fummer days, when 
the light is ftronger. Thefe people do not fee objeCts fo diftinctly as 
formerly, and by exerting their eyes more than ufual, they perceive 
the apparent motions of objects, and confound them with the real 
motions of them ; and therefore cannot accurately balance themfelves 
fo as eafily to preferve their perpendicularity by them. 
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That is, the apparent motions of objects, which are at reft, as we 
move by them, ihould only excite irritative ideas : but as thefe are 
now become 4 efs diftinCl, owing to the beginning imperfection of 
our fight, we are induced voluntarily to attend to them ; and then thefe 
apparent motions become fucceeded by fenfation; and thus the other 
parts of the trains of irritative ideas, or irritative mufcular motions, 
become difordered, as explained above. In thefe cales of flight vertigo 
I have always promifed my patients, that they would get free from 
it in two or three months, as they Ihould acquire the habit of ba- 
lancing their bodies by lefs diftilnft objeCts, aad have feldom been mif- 
taken in my prognoftkv 

There is an auditory vertigo, which is called a noife in the head, 
explained in No. 7. of this feCtion, which alfo is very liable to affeCt 
people in the advance of life, and is owing to their hearing lefs per- 
fectly than before. This is fometimes called a ringing, and fometimes 
a Gaging, or buzzing, in the ears, and is occafioned by our firft ex- 
periencing a difagreeable fenfation from our not being able diftinCtly 
to hear the founds, we ufed formerly to hear diftin&ly. And this 
difagreeable fenfation excites defire and -coafequent volition ; and 
when we voluntarily attend to fmall indiftinCt founds, even the whifper- 
ing of the air in a room, and the pulfations of the arteries of thenar 
are fucceeded by fenfation ; which minute founds ought only to have 
produced irritative fenfual motions, or unperceived ideas. See Se&ion. 
XVII. 3. 6. Thefe patients after a while lole this auditory vertigo, 
by acquiring a new habit of not attending voluntarily to thefe indi- 
ftitiCt founds, but contenting themfelves with the lefs accuracy of their 
fetife of hearing. 

Another kind of vertigo begins with the difordered a Clio n of fome 
irritative mufcular motions, as'thofeof the ftomach from intoxication,- 
or from emetics; or thofe of the ureter, from the ftimulus of a ftone 
lodged in it; and it is probable, that the difordered motions of fome of 
the great congeries of glands, as of thofe which form the liver, or of 
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the inteftinal canal, may occafion vertigo in confequence of their mo- 
tions being affociated or catenated with the great circles of irritative 
motions ; and from hence it appears,, that the means of cure muft be 
adapted to the caufe. 

To prevent fea-ficknefs it is probable, that the habit of fwinging 
for a week or two before going on fhipboard might be of fervice. 
For the vertigo from failure of fight, fpe&acles may be ufed. For 
the auditory vertigo, aether may be dropt into the ear to ftimulate the 
part, or to diffolve ear-wax, if fuch be a part of the caufe. For the 
vertigo arifing from indigeflion, the peruvian- bark and a blifter are re- 
commended. And for that owing to a flone in the ureter, venefec- 
tion, cathartics-, opiates, fai foda aerated, 

1 2. Definition of vertigo. • i. Some of the irritative fenfual, or 
mufcular motions, which were ufually not fucceeded by fenfation, are 
in this difeafe fucceeded' by fenfation ; and the trains or circles of mo- 
tions, which were ufually catenated with them, are interrupted, or 
inverted, or proceed in confufion. 2. The fenfitive and voluntary 
motions continue undiflurbed. 3. The aflociate trains or circles of 
motions continue; but their catenations with fome of the irritative 
motions are difordered, or inverted, or diflevered. 
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SECT. XXI. 

OF DRUNKENNESS. 

* 

i. Sleep from Jatiety of hunger. From rocking children. From uniform founds. 
2. Intoxication from common food after fatigue and inanition, j. From wine 
or opium. Chilnefo after meals. Vertigo. Why pleafure is produced by in- 
toxication, and by f winging and rocking children. And why pain is relieved 
by it. 4. Why drunkards flagger and Jlammer, and are liable to weep. 5. And 
become delirious, Jleepy, and flupid. 6. Or make pale urine and vomit. 7. Ob- 
jects are feen doable. 8. Attention of the mind diminifoes drunkennefs. 9. 
Difordered irritative motions of all the fonfos. 10. Difeofos from drunken- 
nefs. 11. Definition of drunkennefs. 



1. IN the ftate of nature when the fenfe of hunger is appeafed by 
the ftimulus of agreeable food, the bufinefs of the day is over, and 
the human favage is at peace with the world, he then exerts little 
attention to external objects, pleafing reveries of imagination fuc- 
ceed, and at length fleep is the refult : till the nourifhment which he 
has procured, is carried over every part of the fyftem to repair the in- 
juries of a£tion, and he awakens with fre(h vigour, and feels a renewal 
of his fenfe of hunger. 

The juices of fome bitter vegetables, as of the poppy and the lauro- 
cerafus, and the ardent fpirit produced in the fermentation of the 
fugar found in vegetable juices, are fo agreeable to the nerves of the 
ftomach, that, taken in a fmall quantity, they inftantly pacify the 
fenfe of hunger ; and the inattention to external ftimuli with the re- 
veries 
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veries of imagination, and fleep, fucceeds, in the fame manner as when 
the domach is filled with other lefs intoxicating food. 

This inattention to the irritative motions occafioned by external di- 
rauli is a very important cifeumdance in the approach of deep, and 
is produced in young children by rocking their cradles: during which 
all vifible objects become indiftindt to them. An uniform foft re- 
peated found, as the murmurs of a gentle current, or of bees, are 
faid to produce the fame effedl, by prefenting indidindt ideas of in- 
confequential founds, and by thus dealing our attention from other 
objedts, whild by their continued reiterations they become familiar 
themfelves, and we ceafe gradually to attend to any thing, and deep 
enfues. 

2. After great fatigue or inanition, when the domach is fuddenly 
filled with flefli and vegetable food, the inattention to external di- 
muli, and the reveries of imagination, become fo confpicuous as to 
amount to a degree of intoxication. The fame is at any time pro- 
duced by fuperadding a little wine or opium to our common meals ; 
or by taking thefeifeparateiy in confiderable quantity; and this more 
efficacioudy after fatigue or inanition ; becaufe a lefs quantity of any 
dimulating material will excite an organ into energetic adlion, after it 
has lately been torpid from defedt of dimulus ; as objedls appear more 
luminous, after we have been in the dark; and becaufe the fufpenfion 
of volition, which is the immediate caufe of deep,, is fooner induced, 
after a continued voluntary exertion has in part exhauded the fenforial 
power of volition ; in the fame manner as we cannot contradl a dngie 
mufcle long together without intervals of inadtion. 

3. In the beginning of intoxication we are inclined to deep, as men- 
tioned above, but by the excitement of external circumdances, as of 
noife, light, bulinefs, or by the exertion of volition, we prevent the 
approaches of it, and continue to take into our domach- greater quan- 
tities of the inebriating materials. By thefe means the irritative 
movements of the domach are excited into greater adlion' than is na- 
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tural ; and in confequence all the irritative tribes and trains of mo- 
tion, which are catenated with them, become fufceptible of ftronger 
a&ion from their accuftomed flimuli ; becaufe thefe motions are ex- 
cited both by their ufual irritation, and by their affociation with the 
increafed a&ions of the flomach and la&eals. Hence the Ikin glows, 
and thedieat of the body is increafed, by the more energetic action of 
the whole glandular fyftem ; and pleafure is introduced in confequence 
of thefe increafed motions from internal ftimulus. According to 
Law, 5 . Se<5t. IV. on Animal Caufation. 

From this great increafe of irritative motions from internal flimu- 
lus, and the increafed fen fat ion introduced into the fyftem in confe- 
quence ; and fecondly, from the increafed fenfitive motions in confe- 
quence of this additional quantity of fenfation, fo much fenforial power 
is expended, that the voluntary power becomes feebly exerted, and 
the irritation from the Aimulus of external objects is lefs forcible ; 
the external parts of the eye are not therefore voluntarily adapted to 
the diftances of objects, whence the apparent motions of thofe objects 
either are feen double, or become too indiftin& for the purpofe of ba- 
lancing the body, and vertigo is induced. 

Hence we become acquainted with that very curious circumftance, 
why the drunken vertigo is attended with an increafe of pleafure ; for 
the irritative ideas and motions occafioned by internal ftimulus, that 
were not attended to in our fober hours, are now juA fo much in- 
creafed as to be fucceeded by pleafureable fenfation, in the fame man- 
ner as the more violent motions of our organs are fucceeded by painful 
fenfation. And hence a greater quantity of pleafureable fenfation is 
introduced into the conAitution ; which is attended in fome people 
with an increafe of benevolence and good humour. 

If the apparent motions of obje&s is much increafed, as when we 
revolve on one foot, or are fwung on a rope, the ideas of thefe ap- 
parent motions are alfo attended to, and are fucceeded with pleafure- 
able fenfation, till they become familiar to" us by frequent u fe. Hence 
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children are at firft delighted with thefe kinds of exercife, and with 
riding, and failing, and hence rocking young children inclines them 
to fleep. For though in the vertigo from intoxication the irritative 
ideas of the apparent motions of objedls are indiftindt from their de- 
creafe of energy : yet in the vertigo occafioned by rocking or fwing- 
ing the irritative ideas of the apparent motions of objects are increafed 
in energy, and hence they induce pleafure into the fyftem, but are 
equally indiftindt, and in confequence equally unfit to balance our- 
felves by. This addition of pleafure precludes defire or averfion, and 
in confequence the voluntary power' is feebly exerted, and on this ac- 
count rocking young children inclines them to fleep. 

In what manner opium and wine adt in relieving pain is another 
article, that well deferves our attention. There are many pains that 
originate from defedt as well as from excefsof ftimulus; of thefe are 
thofe of the fix appetites of hunger, third, luft, the want of heat, of 
diftention, and of frefh air. Thus if our cutaneous capillaries ceale to 
adt from the diminifhed ftimulus of heat, when we are expofed to 
cold weather, or our ftomach is uneafy for want of food ; thefe are 
both pains from defedt of ftimulus, and in confequence opium, which 
ftimulates all the moving fyftem into increafed adtion, muft relieve 
them. But this is not the cafe in thofe pains, which arife from excels 
of ftimulus, as in violent inflammations: in thefe the exhibition of 
opium is frequently injurious by increafing the adtion of the fyftem 
already too- great, as in inflammation of the bowels mortification is 
often produced by the ftimulus of opium. Where, however, no fuch* 
bad confequences follow; the ftimulus of opium, by increafing all the 
motions of the fyftem, expends fo much of the fenlorial power, that 
the adtions of the whole fyftem foon become feebler, and in confe- 
quence thofe which produced the pain and inflammation. 

4. When intoxication proceeds a little further, the quantity of 
pleafureable fenfation is fb far increafed, that all defire ceafes, for there 
is no pain, in the fyftem to excite it. Hence the voluntary exertions 
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are diminilhed, daggering and ftammering fucceed ; and the trains of 
ideas become more and more inconfiftent from this defedt of voluntary 
exertion, as explained in the fedtions on fleep and reverie, whilft 
thofe paffions which are unmixed with volition are more vividly felt, 
and fhewn with lefs referve ; hence pining love, or fuperftitious fear, 
and the maudling tear dropped 011 the remembrance of the mo ft trifling 
diftrefs. 

5. At length all thefe circumftances are increafed; the quantity of 
pleafure introduced into the fyftem by the increafed irritative mufcu- 
lar motions of the whole fanguiferous, and glandular, and abforbent 
fyftems, becomes fo great, that the organs of fenfe are more forcibly 
excited intoadlion by this internal pleafureable fenfation, than by the 
irritation from the ftimulus of external objedts. Hence the drunkard 
ceafes to attend to external ftimuli, and as volition is now alfo fufpend- 
ed, the trains of his ideas become .totally inconfiftent as in dreams, or 
delirium: and at length a ftupor fucceeds from the great exhauftion of 
fenforial power, which probably does not even admit of dreams, and 
in which, as in apoplexy, no motions continue but thofe from internal 
ftimuli, from fenfation, and from affociation. 

• 6. In other people a paroxyfm of drunkennefs has another termina- 
tion ; the inebriate, as foon as he begins to be vertiginous, makes pale 
urine in great quantities and very frequently, and at length becomes 
flck, vomits repeatedly, or purges, or has profufe fweats, and a tem- 
porary fever enfues with a quick ftrong pulfe. This in fome hours is 
fucceeded by fleepj but the unfortunate bacchanalian does not perfectly 
recover himfelf till about the fame time of the fucceeding day, when 
his courfe of inebriation began. As fhewn in Sedh XVII. 1. 7. on 
Catenation. The temporary fever with ftrong pulfe is owing to the 
fame caufe as the glow on the fkin mentioned in the third paragraph 
of this Se&ion : the flow of urine and ficknefs arifes from the whole 
fyftem of irritative motions being thrown into confufion by their .aflo- 
ciations with each other as in fea-ficknefs, mentioned in Se<ft. XX. 4. 
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on Vertigo; and which is more fully explained in Section XXIX. on 
Diabetes. 

7. In this vertigo from internal caufes we fee objects double, as two 
candles inftead of one, which is thus explained. Two lines drawn 
through the axes of our two eyes meet at the object we attend to : 
this angle of the optic axes increafes or diminishes with the lefs or 
greater diftances of objects. All objects before or behind the place 
where this angle is formed, appear double ; as any one may obferve 
by holding up a pen between his eyes and the candle ; when he looks 
attentively at a fpot on the pen, and carelcfsly at the candle, it will 
appear double; and the reverfe when he looks attentively at the candle 
and carelefsly at the pen ; fo that in this cafe the mufcles of the eye, 
like thofe of the limbs, flagger and are difobedient to the expiring ef- 
forts of volition. Numerous obje&s are indeed fometimes feen by the 
inebriate, occafioned by the refractions made by the tears, which ftand 
upon his eye-lids. 

8 . This vertigo alfo continues, when the inebriate lies in his bed, 
in the dark, or with his eyes clofed ; and this more powerfully than 
when he is ere£t, and in the light. For the irritative ideas of the ap- 
parent motions of objects are now excited by irritation from internal 
ftimulus, or by aflociation with other irritative motions; and the in- 
ebriate, like one in a dream, believes the objects of thefe irritative mo- 
tions to be prefent, and feels himfelf vertiginous. I have obferved in 
this Situation, fo long as my eyes and mind were intent upon a book, 
the ficknefs and vertigo ceafed, and were renewed again the moment 
I difcontinued this attention; as was explained in the preceding ac- 
count of fea-ficknefs. Some drunken people have been known to be- 
come fober inflantly from fome accident, that has ftrongly excited 
their attention, as the pain of a broken bone, or the news of their 
houfe being on fire. 

9. Sometimes the vertigo from internal caufes, as from intoxica- 
tion, or at the beginning of fome fevers, becomes fo univerfal, that 
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the irritative motions which belong to other organs of fenfe are fuc- 
ceeded by fenfation or attention, as well as thofe of the eye. The 
vertiginous noife in the ears has been explained in Section XX. on 
Vertigo. The tafte of the faliva, which in general is not attended 
to, becomes perceptible, and the patients complain of a bad tafte in 
their mouth. 



The common fmells of the furrounding air fometimes excite the at- 
tention of thefe patients, and bad fmells are complained of, which to- 
other people are imperceptible. The irritative motions that belong 
to the fenfe of preflure, or of touch, are attended to, and the patient 
conceives the bed to librate, and is fearful of falling out of it. The 
irritative motions belonging to the fenfes of diftention, and of heat,, 
like thofe above mentioned, become attended to at this time: hence 
We feel the pulfation of our arteries all over us, and complain of heat, 
or of cold, in parts of the body where there is no accumulation or di- 
minution of actual heat. All which are to be explained, as in the laft: 
paragraph, by the irritative ideas belonging to the various fenfes being 
now excited by internal ftimuli, or by their affociations with other ir- 
ritative motions. And that the inebriate, like one in a dream, be- 
lieves the external objetts, which ufually caufed thefe irritative ideas, 
to be' now prefent. 

10, The difeafes in confequepce of frequent inebriety, or of daily 
taking much vinous fpirit without inebriety, confift in the paralylis, 
which is liable to fucceed violent ftimulation. Organs, whofe actions 
are aflociated with others, are frequently more affetted than the organ-, 
which is ftimulated into too violent attion. See Sett. XXIV. 2. 8 . 
Hence in drunken people it generally happens, that the fecretory veflfels 
of the liver become ftrft paralytic, and a torpor with confequent gall- 
ftones or fchirrus of this vifcus is induced with concomitant jaundice r 
oth-erwife it becomes inflamed in confequence of previous torpor, and 
this inflammation is frequently transferred to a more fenflble part, which 
is aflociated with it, and produces the gout, or the roly eruption of 
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the face, or fome other leprous eruption on the head, or arms, or legs. 
Sometimes the flomach is firft affected, and paralyfis of the la&eal 
iyflem is induced ; whence a total abhorrence from flelh-food, and 
general emaciation. In others the lymphatic fyflem is affe&ed with 
paralyfis, and dropfy is the confequence. In fome inebriates the tor- 
por of the liver produces pain without apparent fchirrus, or gall- Hones, 
or inflammation, or confequent gout, and in thefe epilepfy or infanity 
are often the confequence. All which will be more fully treated of 
in the courfe of the work. 

I am well aware, that it is a common opinion, that the gout is as 
frequently owing to gluttony in eating, as to intemperance in drink- 
ing fermented or fpirituous liquors. To this I anfwer, that I have 
feen no perfon afflidted with the gout, who has not drank freely of 
fermented liquor, as wine and water, or fmall beer ; though as the 
difpofition to all the difeafes, which have originated from intoxication, 
is in fome degree hereditary, a lefs quantity of fpirituous potation will 
induce the gout in thofe, who inherit the difpofition from their pa- 
rents. To which I mull add, that in young people the rheumatifm is 
frequently miflaken for the gout. 

Spice is feldom taken in fuch quantity as to do any material injury 
to the fyflem, flefh-meats as well as vegetables are the natural diet of 
mankind ; with thefe a glutton may be crammed up to the throat, 
and fed fat like a Hailed ox ; but he will not be difeafed, unlefs he adds 
fpirituous or fermented liquor to his food. This is well known in the 
diflilleries, where the fwine, which are fattened by the fpirituous fe- 
diments of barrels, acquire difeafed livers. But mark what happens 
to a man, who drinks a quart of wine or of ale, if he has not been 
habituated to it. He lofes the ufe both of his limbs and of his under- 
flanding! He becomes a temporary idiot, and has a temporary Hroke 
of the palfy ! And though he flowly recovers after fome hours, is it 
not reafonable to conclude, that a perpetual repetition of fo powerful 
a poifon muH at length permanently afteH him ? — if a perfon acciden- 
tally 
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tally becomes intoxicated by eating a few muftuooms of a peculiar 
kind, a general alarm is excited, and he is faid to be poifoned, and 
emetics are exhibited ; but fo familiarifed are we to the intoxication 
from vinous fpirit, that it occafions laughter rather than alarm. 

There is however confiderable danger in too haftily difcontinuing 
the ufe of fo ftrong a ftimulus, left the torpor of the lyftem, or para- 
lyfis, fhould fooner be induced by the omiffion than by the continu- 
ance of this habit, when unfortunately acquired. A golden rule for 
determining the quantity, which may with fafety be difcontinued, is 
delivered in Se£t. XII. 7. 8. 

11. Definition of dritnkennefs. Many of the irritative motions are 
much increafed in energy by internal ftimulation. 

2. A great additional quantity of pleafureable fenfation is occafioned 
by this increafed exertion of the irritative motions. And many fenfi- 
tive motions are produced in confequence of this increafed fenfation. 

3. The affociated trains and tribes of motions, catenated with the 

increafed irritative and fenfitive motions, are difturbed, and proceed 
in confufion. ! > . ' 

4. The faculty of volition is gradually impaired, whence proceeds 
the inftability of locomotion, inaccuracy of perception, and incon- 
fiftency of ideas ; and is at length totally fufpended, and a temporary 
apoplexy fucceeds. 
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SECT. XXII. 

OF PROPENSITY TO MOTION, REPETITION AND IMITATION. 

I. Accumulation of fenforial power in hemiplagia, in feep, in cold fit of fever , in 
the locomotive mufcles, in the organs of ferfe. Produces propenfty to aCium. 
II. Repetition by three fenforial powers. In rhimes and alliterations , in mttfc y 
dancing , architecture, landf cape-painting, beauty. III. 1. Perception conffis 
in imitation. Four kinds of imitation. 1. Voluntary. Bogs taught to dance. 
3. Senftive. Hence fympathy, and all our virtues. Contagious matter of vene- 
real ulcers, of hydrophobia, of jail-fever, of fmall-pox, produced by imitation, 
and the fex of the embryon. 4. Irritative imitation. 5. Imitations refolvable 
into ajfociations. 



I. 1. IN the hemiplagia, when the limbs on one fide have loft 
their power of voluntary motion, the .patient is for many days per- 
petually employed in moving thofe of the other. 2. When the vo- 
luntary power is fufpended during fleep, there commences a ceafelefs 
flow of fenfitive motions, or ideas of imagination, which compofe our 
dreams. 3. When in the cold fit of an intermittent fever fome parts 
of the fyftem have for a time continued torpid, and have thus ex- 
pended lefs than their ufual expenditure of fenforial power ; a hot fit 
fucceeds, with violent adtion of thofe veflfels, which had previoufly 
been quiefcent. All thefe are explained from an accumulation of 
ienferial power during the inactivity of fome part of the fyftem. 

Befides the very great quantity of fenforial power perpetually pro- 
duced and expended in moving the arterial, venous, and glandular 
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fyftems, with the various organs of digeftion, as defcribed in Section 
XXXII. 3. 2. there is alfo a conftant expenditure of it by the ac- 
tion of our locomotive mufcles and organs of fenfe. Thus the thick - 
nefs of the optic nerves, where they enter the eye, and the great ex- 
panfion of the nerves of touch beneath the whole of the cuticle, 
evince the great confumption of fenforial power by thefe fenfes. And 
our perpetual mufcular actions in the common offices of life, and in 
conftantly preferving the perpendicularity of our bodies during the 
day, evince a confiderable expenditure of the fpirit of animation by 
our locomotive mufcles. It follows, that if the exertion of thefe 
organs of fenfe and mufcles be for a while intermitted, that fome 
quantity of fenforial power mull be accumulated, and a propenfity to 
activity of fome kind enfue from the increafed excitability of the 
fyftem. Whence proceeds the irkfomenefs of a continued attitude, 
and of an indolent life. 

However fmall this hourly accumulation of the fpirit of animation 
may be, it produces a propenfity to fome kind of a&ion; but it never- 
thelefs requires either defire or averfion, either pleafure or pain, or 
fome external ftimulus, or a previous link of aflociation, to excite the 
fyftem into a&ivity; thus it frequently happens, when the mind and 
body are fo unemployed as not to poflefs any of the three firft kinds 
of ftimuli, that the laft takes place, and confumes the fmall but per- 
petual accumulation of fenforial power. Whence fome indolent peo* 
pie repeat the fame verfe for hours together, or hum the fame tune. 
Thus the poet : 

Onward he trudged, not knowing what he fought* 

And whittled, as he went, for want of thought. 

II. The repetitions of motions may be at firft produced either by 
volition, or by fenfation, or by irritation, but they foon become eafier 
to perform than any other kinds of a&ion, becaufe they foon become 
affociated together, according to Law the feventh. Section IV. on 
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Animal Caufation. And becaufe their frequency of repetition, if as 
much fenforial power be produced during every reiteration as is ex- 
pended, adds to the facility of their production. 

If a flimulus be repeated at uniform intervals of time, as defcribed 
in Sedt. XII. 3. 3. the action, whether of our mufcles or organs of 
fenfe, is produced with Rill greater facility or energy; becaufe the 
fenforial power of affociation, mentioned above, is combined with the 
fenforial power of irritation ; that is, in common language, the ac- 
quired habit aflifts the power of the flimulus. 

This not only obtains in the annual, lunar, and diurnal catenations 
of animal motions, as explained in Sedt. XXXVI. which are thus 
performed with great facility and energy; but in every lefs circle of 
actions or ideas, as in the burthen of a long, or the reiterations of a 
dance. To the facility and diftindtnefs, with which we hear founds 
at repeated intervals, we owe the pleafure, which we receive from 
mufical time, and from poetic time ; as. defcribed in Botanic Garden, 
P. 2. Interlude 3. And to this the pleafure we receive from the 
rhimes and alliterations of modern verfification ; the fource of which 
without this key would be difficult to difcover. And to this likewife 
fhould be afcribed the beauty of the duplicature in the perfedt tenfe 
of the Greek verbs, and of fome Latin ones, as tango tetegi, mordeo 
momordi. 

There is no variety of notes referable to the gamut in the beating 
of the drum, yet if it be performed in mufical time, it is agreeable to 
our ears ; and therefore this plealureable fenfation muft be owing to 
the repetition of the divifions of the founds at certain intervals of time, 
or mufical bars. Whether thefe times or bars are diflinguifhed by a 
paufe, or by an emphafis, or accent, certain it is, that this diftindtion 
is perpetually repeated ; otherwife the ear could not determine inflant- 
ly, whether the fucceffions of found were in common or in triple time. 
In common time there is a divifion between every two crotchets, or 
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other notes of equivalent time; though the bar in written mufic is. 
put after every fourth crotchet, or notes equivalent in time; in triple 
time the divilion or bar is after every three crotchets, or notes' equi- 
valent; fo that in common time the repetition recurs more frequently 
than in triple time. The grave or heroic verfes of the Greek and . 
Latin poets are written in common time; the French heroic verfes, 
and Mr. Anftie’s humorous verfes in his bath guide, are written in 
the fame time as the Greek and Latin verfes, but are one bar fhorter. 
The Englifh grave or heroic verfes. are meafurecL by triple time, as. 
Mr. Pope’s tranflation of Horner.. 

But befides thefe little circles of mufical time, there are the greater 
returning periods, and the {till more diftant chorufes, which, like the 
rhimes at the ends of verfes, owe their beauty to repetition; that is, 
to the facility and diftindtnefs with which we perceive founds, which 
we expeCt to perceive, or have perceived before ;. or in the language 
of this work, to the greater eafe and energy with which our organ, is 
excited by the combined fenforial powers of aflociation and irritation, 
than by the latter lingly. 

A certain uniformity or repetition of parts enters the very compo- 
fition of harmony. Thus two odtaves neareft to each other in. the 
fcale commence their vibrations together after every fecond vibration 
of the higher one. And where the firft, third, and fifth compofe a 
chord the vibrations concur or coincide frequently, though lefs fo 
than in the two odtaves. It is probable that thefe chords bear fome 
analogy to a mixture of three alternate colours in the fun’s fpedtrum 
feparated by a prifm. 

The pleafure we receive from a melodious fucceflion of notes refer- 
able to the gamut is derived from another fource, viz. to the pandi- 
culation or counteraction of antagonift fibres. See Botanic Garden, 
P. 2. Interlude 3. If to thefe be added our early aflociations of agree- 
able ideas with certain proportions of found, I fuppofe, from thefe 
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three fources fprings all the delight of mufic, fo celebrated by ancient 
authors, and fo enthufiaftically cultivated at prefent. See Sed. XVL 
No. 10. on Inftind. 

This kind of pleafure arifing from- repetition, that is from the faci- 
lity and diftindnefs, with which we perceive and underftatid repeated 
fenfations, enters into all the agreeable arts ; and when it is carried to* 
excefs is termed formality. The art of dancing like that of mufic de- 
pends for a great part of the pleafure, it affords,, on repetition ; ar- 
chitecture, efpecially the Grecian, confifts of one part being a repe- 
tition of another ; and hence the beauty of the pyramidal outline in. 
landfcape-painting ; where one fide of the picture may be faid in fome 
meafure to balance the other.. Sc. univerfally does repetition contribute 
to our pleafure in the fine arts, that beauty itfelf has been defined by 
fome writers to confift in a due combination of uniformity and variety. 
See SeCt. XVI. 6 . • 

III. 1 . Man is termed by Ariftctle an imitative animal ;: this pro- 
penfity to imitation not only appears in the adions of children, but in- 
all the cuftoms and fafhions of the world; many thoufands tread in? 
the beaten paths of others, for one who traverfes regions of his own- 
difcovery. The origin of this propenfity to imitation has not, that I 
recoiled, been deduced from any known principle;, when any adion 
prefent-s itfelf to the view of a child,, as of whetting a knife, or thread- 
ing a needle, the parts of this adion in refped of time, motion, fi- 
gure, is imitated by a part of the retina of his eye ; to perform this. 

adion therefore with his hands is eafier to him than to invent anv 

•/ 

new adion, becaufe it confifts in repeating with another fet of fibres, 
viz. with the moving mufcles, vvhat. he had juft performed by fome 
parts of the retina; juft as in dancing we transfer the times of mo- 
tion from the adions of the auditory nerves to the mufcles of the 
limbs. Imitation therefore confifts of repetition, which we have 
fhewn above to be the eafieft kind of animal adion, and which we- 
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perpetually fall into, when we poffefs an accumulation of fenforial 
power, which is not otherwife called into exertion. 

It has been (hewn, that our ideas are configurations of the organs 
of lenfe, produced originally in confequence of the ftimulus of exter- 
nal bodies. And that thefe ideas, or configurations of the organs of 
feilfe,- refemble in fome property a correfpondent property of external 
matter; as the parts of the fenfes of fight and of touch, which are 
excited into aftion, refemble in figure the figure of the {Emulating 
body; and probably alfo the colour, and the quantity of denfity, 
which they' perceive. As explained in Se£t. XIV. 2. 2. Hence it ap- 
pears, that our perceptions themfelves are copies, that is, imitations 
of fome properties of external matter ; and the propenfity to imitation 
is thus interwoven with our exiftence, as it is produced by the ftimuli 
of external bodies, and is afterwards repeated by our volitions and fen- 
fations, and thus conftitutes all the operations of our minds. 

2. Imitations refolve themfelves into four kinds, voluntary, fenfi- 
tive, irritative, and aflociate. The voluntary imitations are, when 
we imitate deliberately the aftions of others, either by mimicry, as in 
afting a play, or in delineating a flower ; or in the common actions of 
our lives, as in our drefs, cookery, language, manners, and even in 
our habits of thinking. ' 

• Not only the greateft part of mankind learn all the common arts of 
life by imitating others, but brute animals feem capable of acquiring 
knowledge with greater facility by imitating each other, than by any 
methods by which we can teach them ; as dogs and cats, when they 
are fick, learn of each other to eat grafs ; and I fuppofe, that by 
making an artificial dog perform certain tricks, as in dancing on his 
hinder legs, a living dog might be eafily induced to imitate them ; 
and that the readiefl: way of inftru&ing dumb animals is by pra&ifing 
them with others of the fame fpecies, which have already learned the 
arts we wilh to teach them. The important ufe of imitation in ac- 
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quiring natural language is mentioned in Section XVI. 7. and 8. on 
Inffindt. 

3. The fenfitive imitations are the immediate confequences of plea- 
fure or pain, and thefe are often produced even contrary to the efforts 
of the will. Thus many young men on feeing cruel furgical opera- 
tions become fick, and fome eveu feel pain in the parts of their own 
bodies, which they fee tortured or wounded in others ; that is, they 
in fome meafure imitate by the exertions of their own fibres the vio- 
lent actions, which they witnefled in thofe of others. In this cafe a 
double imitation takes place, firft the obferver imitates with the ex- 
tremities of the optic nerve the mangled limbs, which are prefent be- 
fore his eyes ; then by a fecond imitation he excites fo violent adtion 
of the fibres of his own limbs as to produce pain in thofe parts of his 
own body, which he faw wounded in another. In thefe pains pro- 
duced by imitation the effedt has fome fimilarity to the caufe, which 
diftinguifhes them from thofe produced by aflociation ; as the pains of 
the teeth, called tooth-edge, which are produced by aflociation with 
difagreeable founds, as explained in Sedt. XVI. 10. 

The effedt of this powerful agent, imitation, in the moral world, 
is mentioned in Sedt. XVI. 7. as it is the foundation of all our intel- 
ledtual fympathies with the pains and .pleafures of others, and is in 
confequence the fource of all our virtues. For in what confifts our 
fympathy with the miferies, or with the joys, of our fellow creatures, 
but in an involuntary excitation of ideas in fome meafure fimilar or 
imitative of thofe, which we believe to exift in the minds of the per- 
fons, whom we commiferate or congratulate? 

There are certain concurrent or fucceflive adtions of fome of the 
glands, or other parts of the body, which are poflefled of fenfation, - 
which become intelligible from this propenfity to imitation. Of 
thefe are the produdtion of matter by the membranes of the fauces, or 
by the fkin, in confequence of the venereal difeafe previoufly affedling 

the 
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the parts of generation. Since as no fever is excited, and as neither 
the blood ofj'uch patients, nor even the matter from ulcers of the 
throat, or from cutaneous ulcers, "will by inoculation produce the ve- 
nereal difeafe in others, - as obferved by Mr. Hunter, there is reafon 
to conclude, that no contagious matter is conveyed thither by the 
blood-veflels, but that a milder matter is formed by the adtions of the 
fine veflfels in thofe membranes imitating each other. See Sedtion 
XXXIII. 2. 9. In this difeafe the actions of thefe veflels producing 
ulcers on the throat and fkin are imperfedt imitations of thofe pro- 
ducing chanker, or gonorrhoea ; fince the matter produced by them 
is not infedtious, while the imitative adtions in the hydrophobia ap- 
pear to be perfcdt refemblances, as they produce a material equally in- 
fedtious with the original one, which induced them. 

The contagion from the bite of a mad dog differs from other con- 
tagious materials, from its being communicable from other animals to 
mankind, and from many animals to each other ; the phenomena at- 
tending the hydrophobia are in fome degree explicable on the fore- 
going theory. The infedtious matter does not appear to enter the 
circulation, as it cannot be traced along the courfe of the lymphatics 
from the wound, nor is there any fwelling of the lymphatic glands, 
nor does any fever attend, as occurs in the fmall-pox, and in many 
other contagious difeafes j yet by fome unknown procefs the difeafe is 
communicated from the wound to the throat, - and that many months 
after the injury, fo as to produce pain and hydrophobia, with a fecre- 
tion of infedtious faliva of the fame bind, as that of the mad dog, 
which inflicted the wound. 

This , fubjedt is very intricate.- — It would appear, that by certain 
morbid adtions of the falivary glands of the mad dog, a peculiar kind 
of faliva is produced ; which being inftilled into a wound of another 
animal ftimulates the cutaneous or mucous glands into morbid adtions, 
but which are ineffedtual in refpedt to the production of a flmilar con- 
tagious 
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tagious material ; but the falivary glands by irritative fympathy are 
thrown into fimilar action, and produce an infectious faliva fimilar to 
that inftilled into the wound. 

Though in many contagious fevers a material fimilar to that which 
produced the difeafe, is thus generated by imitation ; yet there are 
other infectious materials, which do not thus propagate themfelves, 
but which feetn to aCt like flow poifons. Of this kind was the con- 
tagious matter, which produced the jail-fever at the aflizes at Oxford 
about a century ago. Which, though fatal to fo many, was not 
communicated to their nurfes or attendants. In thefe cafes, the imi- 
tations of the fine veflels, as above defcribed, appear to be imperfect, 
and do not therefore produce a matter fimilar to that, which Simulates 
them ; in this circumftance refembling the venereal matter in ulcers 
of the throat or fkin, according to the curious difcovery of Mr. Hun- 
ter above related, who found, by repeated inoculations, that it would 
not infect. Hunter on Venereal Difeafe, Part vi. ch. 1. 

Another example of morbid imitation is in the production of a great 
quantity of contagious matter, as in the inoculated fmall-pox, from a 
fmall quantity of it inferted into the arm, and probably diffufed in the 
blood, .Thefe particles of contagious matter ftimulate the extremities 
of the fine arteries of the Ikin, and caufe them to imitate fome pro- 
perties of thofe particles of contagious matter, fo as to produce a thou- 
iandfold of a fimilar material. See SeCt. XXXIII. 2. 6. Other in- 
flances are mentioned in the SeCtion on Generation, which ‘fliew the 
probability that the extremities of the feminal glands may imitate cer- 
tain ideas of the mind, or aCtions of the organs of fenfe, and thus oc- 
cafion the male or female fex of the embryon. See SeCt. XXXIX. 6. 

4. We come now to thofe imitations, which are not attended with 
fenfation. Of thefe are all the irritative ideas already explained, as 
when the retina of the eye imitates by its aCtion or configuration the 
tree or the bench, which I fhun in walking paft without attending 
to them. Other examples of thefe irritative imitations are daily ob- 
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fervable in common life : thus one yawning perfon fhall fet a whole 
company a yawning.; and fome have acquired winking of the eyes or 
impediments of fpeech by imitating their companions without being 
confcious of it. 

5. Befides the three fpecies of imitations above defcribed there may 
be fome aflociate motions, which may imitate each other in the kind 
as well as in the quantity of their action; but it is difficult to dif- 
tinguifh them from the aflociations of motions treated of in Section 
XXXV. Where the adtions of other perfons are imitated there can be 
no doubt, or where we imitate a preconceived idea by exertion of our 
locomotive mufcles, as in painting a dragon ; all thefe imitations may 
aptly be referred to the fources above defcribed of the propenfity to 
activity, and the facility of repetition ; at the fame time I do not af- 
firm, that all thofe other apparent fenfitive and irritative imitations 
may not be refolvable into aflociations of a peculiar kind, in which 
certain diftant parts of fimilar irritability or fenfibility, and which have 
habitually adted together, may affedt each other exadtly with the fame 
kinds of motion ; as many parts are known to fympathife in the quan- 
tity of their motions. And that therefore they may be ultimately re- 
folvable into aflociations of adtion, as defcribed in Sedt. XXXV, 
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SECT. XXIII. 

OF THE CIRCULATORY SYSTEM. 

I. The heart and arteries have no antagonift mufcles . Veins ahjorb the bloody pro- 
pel it forwards, and difiend the heart ; contraction of the heart dfiends the ar- 
teries. . Vena portarum. II. Glands which take their fluids from the blood. 
With long necks, with fhort necks. III. Abforbent fyfiem. IV. Heat given 
cut from glandular fecretions. Blood changes colour in the lungs and in the 
glands and capillaries. V. Blood is abforbed by veins, as chyle by la Veal vef- 
fels, otherwfe they could not join their Jlreams. VI. Two kinds of ftimulus , 
agreeable and dif agreeable. Glandular appetency. Glands originally pojfejfed 
JenJation. 

I. WE now Rep forwards to illuftrate fome of the phenomena of 
difeafes, and to trace out their moft efficacious methods of cure; and 
fhall commence this fubjeft with a fhort defcription of the circulatory 
fyfiem. 

As the nerves, whofe extremities form our various organs of fenfe 
and mufcles, are all joined, or communicate, by means of the brain, 
for the convenience perhaps of the diftribution of a fubtile ethereal 
fluid for the purpofe of motion; fo all thofe veffiels of the body, 
which carry the grofler fluids for the purpofes of nutrition, communi- 
cate with each other by the heart. 

The heart and arteries are hollow mufcles, and are therefore in- 
dued with power of contra&ion in confequence of ftimulus, like all 
other mufcular fibres ; but, as they have no antagonift mufcles,' the 
cavities of the vefiels, which they form, would remain for ever 
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clofed, after they have contra&ed themfelves, unlefs fome extraneous 
power be applied to again diftend them. This extraneous power in 
refpeft to the heart is the current of blood, which is perpetually ab- 
forbed by the veins from the various glands and capillaries, and 
pufhed into the heart by a power probably very fimilar to that, which 
raifes the fap in vegetables in the fpring, which, according to Dr. 
Hale’s experiment on the flump of a vine, exerted a force equal to a 
column of water above twenty feet high. This force of the current 
of blood in the veins is partly produced by their abforbent power, ex- 
erted at the beginning of every fine ramification; which may be con- 
ceived to be a mouth abforbing blood, as the mouths of the la£teals 
and lymphatics abforb chyle and lymph. And partly by their inter- 
mitted compreffion by the pulfations of their generally concomitant ar- 
teries; by which the blood is perpetually propelled towards the heart, 
as the valves in many veins, and the abforbent mouths in them all, 
will not fufFer it to return. 

The blood, thus forcibly injected into the chambers of the heart, 
diftends this combination of hollow mufcles; till by the flimulus of 
diftention they contrail themfelves; and, pufhing forwards the blood 
into the arteries, exert fufficient force to overcome in lefs than' a 
feCond of time the vis inertias, and perhaps fome elaflicity, of the very 
extenfive ramifications of the two great lyftems of the aortal and pul- 
monary arteries. The power neceflary to do this in fo fhort a time 
mufl be confiderable, and has been varioufly eftimated by different 
phyfiologifls. 

The mufcular coats of the arterial fyflem are then brought into ac- 
tion by the flimulus of diftention, and propel the blood to the mouths, 
or through the convolutions, which precede the fecretory apertures of 
the various glands and capillaries. . 

In the veftelsof the liver there is no intervention of the heart; but 
the vena portarum, which does the office of an artery, is diftended by 
the blood poured into it from the mefenteric veins, and is by this 
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diftention Simulated to contract itfelf, and propel the blood to the 
mouths of the numerous glands, which compofe that vifcus. 

II. The glandular fyftem of veffels may be divided into thofe, 
which take fome fluid from the circulation ; and thofe, which give 
fomething to it. Thofe, which take their fluid from the circulation, 
are the various glands, by which the tears, bile, urine, perfpiration, 
and many other fecretions are produced} thefe glands probably confift 
of a mouth to feled, a belly to digeft, and an excretory aperture to 
emit their appropriated fluids ; the blood is conveyed by the power of 
the heart and arteries to the mouths of thefe glands, it is there taken 
up by the living power of the gland, and carried forwards to its belly, 
and excretory aperture, where a part is feparated, and the remainder 
abforbed by the veins for further purpofes. 

Some of thefe glands are furnifhed with long convoluted necks or 
tubes, as the feminal ones, which are curioufly feen when inje&ed 
with quickfllver. Others feem to confift of ftiorter tubes, as that 
great congeries of glands, which conftitute the liver, and thofe of the 
kidneys. Some have their excretory apertures opening into refervoirs, 
as the urinary and gall-bladders. And others on the external body, as 
thofe which fecret the tears, and perfpirable matter. 

Another great fyftem of glands, which have very ftiort necks, are 
the capillary veffels ; by which the infenfible perfpiration is fecreted 
on the fkin ; and .the mucus of various confiftences, which lubricates 
the interftices of the cellular membrane, of the mufcular fibres, and 
of all the larger cavities of the body. From the want of a long con- 
volution of veffels fome have doubted, whether thefe capillaries lhould 
be confidered as glands, and have been led to conclude, that the per- 
fpirable matter rather exuded than was fecreted. But the fluid of 
perfpiration is not limple water, though that part of it which exhales 
into the air may be fuch ; for there is another part of it, which in a 
ftate of health is abforbed again ; but which, when the abfcrbents are 
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difeafed, remains on the furface of the Ikin, in the form of fcurf, or 
indurated mucus. Another thing, which ffews their fimilitude to 
other glands, is their fe.nfibility to certain affe&ions of the mind ; as 
is feen in the deeper colour of the fkin in the bluff of ffame, or the 
greater palenefs of it from fear. 

III. Another feries of glandular veffels is called the abforbent 
fyftem ; thefe open their mouths into all the cavities, and upon all 
thofe furfaces of the body, where the excretory apertures of the 
other glands pour out their fluids. The mouths of the abforbent 
fyftem drink up a part or the whole of thefe fluids, and carry them 
forwards by their living power to their refpe&ive glands, which are 
called conglobate glands. There thefe fluids undergo fome change, 
before they pafs on into the circulation ; but if they are very acrid, 
the conglobate gland fwells, and fometimes fuppurates, as in inocu- 
lation of the l'mall-pox, in the plague, and in venereal abforptions ; 
at other times the fluid may perhaps continue there, till it undergoes 
fome chemical change, that renders it lefs noxious ; or, what is more 
likely, till it is regurgitated by the retrograde motion of the gland in 
fpontaneous fweats or diarrhoeas, as difagreeing food is vomited from 
the ftomach. 

IV. As all the fluids, that pafs through thefe glands, and capillary 
veffels, undergo a chemical change, acquiring new combinations, 
the matter of heat is at the fame time given out ; this is apparent, 
fince whatever increafes infenfible perfpiration, increafes the heat of 
the Ikin ; and when the action of thefe veffels is much increafed but 
for a moment, as in bluffing, a vivid heat on the Ikin is the immedi- 
ate confequence. So when great bilious fecretions, or thofe of any 
other gland, are produced, heat is generated in the part in proportion 
to the quantity of the fecretion. 

The heat produced on the Ikin by bluffing may be thought by 
fome too fudden to be pronounced a chemical effect, as the fermenta- 
tions 
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tions or new combinations taking place in a fluid is in general a flower 
procefs. Yet are there many chemical mixtures in which heat is 
given out as inftantaneoufly ; as in folutions of metals in acids, or in 
mixtures of eflential oils and acids, as of oil of cloves and acid of 
nitre. So the bruifed parts of an unripe apple become almoft inftan- 
taneoufly fweet ; and if the chemico-animal procefs of digeftion be 
flopped for but a moment, as by fear, or even by voluntary erudla- 
tion, a great quantity of air is generated, by the fermentation, which 
inftantly fucceeds the flop of digeftion. By the experiments of Dr. 
Hales it appears, that an apple during fermentation gave up above fix 
hundred times its bulk of air ; and the materials in the ftomach are 
fuch, and in fuch a fituation, as immediately to run into fermenta- 
tion, when digeftion is impeded. 

As the blood pafles through the fmall veflels of the lungs, which 
conned! the pulmonary artery and vein, it undergoes a change of co- 
lour from a dark to a light red ; which may be termed a chemical 
change, as it is known to be effedled by an admixture of oxygene, 
or vital air; which, according to a difcovery 'of Dr. Prieftley, pafles 
through the moift membranes, which conftitute the fides of thefe 
veflels. As the blood pafles through the capillary veflels, and glands, 
which conned! the aorta and its various branches with their corre- 
fpondent veins in the extremities of the body, it again lofes the bright 
red colour, and undergoes fome new combinations in the glands or 
capillaries, in which the matter of heat is given out from the fecreted 
fluids. This procefs therefore, as well as the procefs of refpiration, 
has fome analogy to combuftion, as the vital air or oxygene feems to 
become united to fome inflammable bafe, and the matter of heat 
efcapes from the new acid, which is thus produced. 

V. After the blood has pafled thefe glands and capillaries, and 
parted with whatever they chofe to take from it, the remainder is re- 
ceived by the veins, which are a fet of blood-abforbing veflels in ge- 
neral 
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neral correfponding with the ramifications of the arterial fyftem. At 
the extremity of the fine convolutions of the glands the arterial force 
ceafes ; this in refpeft to the capillary veffels, which unite the extre- 
mities of the arteries with the commencement of the veins, is evident 
to the eye, on viewing the tad of a tadpole by means of a folar, or 
even by a common microfcope, for globules of blood are feen to en- 
deavour to pafs, and to return again and again, before they become 
abforbed by the mouths of the veins; which returning of thefe glo- 
bules evinces, that the arterial force behind them has ceafed. The 
veins are furnifhed with valves ljke the lymphatic, abforbents ; and 
the great trunks of the veins, and of the ladteals and lymphatic, join 
together before the ingrefs of their fluids into the left chamber of the 
heart ; both which evince, that the blood in the veins, and the lymph 
and chyle in the laifteals and lymphatics, are carried on by a fimilar 
force ; otberwife the ftream, which was propelled with a lefs power, 
could not enter the veffels, which contained the ftream propelled with 
a greater power. From whence it appears, that the veins are a fyftem 
of vefl'els abforbing blood, as the la&eals and lymphatics are a iyftem 
of veffels abforbing chyle and lymph. See Se6t. XXVII. i . 

VI. The movements of their adapted fluids in the various veffels of 
the body are carried forwards by the actions of thofe veffels in confe- 
quence of two kinds of ftimulus, ope of which may be compared to a 
pleafureable fenfation or defire inducing the veffel to feize, and, as it 
were, to fwallovv the particles thus fele&ed from the blood; as is 
done by the mouths of the various glands, veins, and other abforbents, 
which may be called glandular appetency. The other kind of ftimu- 
lns may be compared to difagreeable fenfation, or averfion, as when 
the heart has received the blood, and is ftimulated by it topulh it for- 
wards into the arteries; the fame again ftimulates the arteries to con- 
tra^, and carry forwards the blood to their extremities, the glands 
and tapillaries. Thus the mefenteric veins abforb the blood from the 
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inteftines by glandular appetency, and carry it forward to the vena por- 
tarum ; which adting as an artery contra&s itfelf by difagreeable fti- 
mulus, and pufhes it to its ramified extremities, the various glands, 
which couftitute the liver. 

It feems probable, that at the beginning of the formation of thefe 
veflels in the embryon, an agreeable fenfation was in reality felt by 
the glands during fecretion, as is now felt in the a£t of fwallowing 
palatable food; and that a difagreeable fenfation was originally felt by 
the heart from the diftention occafioned by the blood, or by its che- 
mical ftimulus; but that by habit thefe are all become irritative mo- 
tions; that is, fuch motions as do not afFe<£t the whole lyftem., except 
when the veflels are difeafed by inflammation. 
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SECT. XXIV. 

\ 

OF THE SECRETIONS OF SALIVA,. AND OF TEARS, AND OF 
THE. LACRYMAL SACK. 

f> Secretion of faliva ihcrecfed by mercury in the bloodi i„ By the food in the mouth i- 
Drynefs of the mouth not from a deficiency of faliva.. 2. By fenfitive ideas . 3.. 

By volition.. 4.. By difiafieful fubfiances. It is fecreted in a dilute, and j aline ‘ 
ft ate. It then becomes more vifcid. 5. By ideas of difiafieful fubfiances. 6 . By 
natfea. 7. By averfion. 8. By catenation, with fiimulating fubfiances in the: 
ear. II. 1. Secretion of tears lefs in fieep. From fiimulation of their excretory 

dull. 2. Lacrymal fack is a gland.. 3. Its ufes. 4. Fears are fecreted 3 . 

when the nafal dull is fiimulated. 5. Or when it is excited by fenfation. 6 .. 
Or by volition,. 7. The lacrymal fack can regurgitate its contents into the eye.. 
8. More tears are fecreted by ajfociation with the irritation of the nafal dull of 
the lacrymal fack , than, the funEla lacrymalia can imbibe. Of the gout in the: 
liver and fiomachi 



I. THE falival glands drink up a certain fluid from tBe circumflu- 
ent bloofl, and pour it into the mouth. They are fometimes ftimulatedi 
into action by the blood, that furrounds their origin, or by fome part: 
of that heterogeneous fluid : for when mercurial falts, or oxydes, are 
mixed with the blood, they ftimulate thefe glands into unnatural ext- 
ortions ; and then an unufual quantity of faliva is feparated. 

As the faliva fecreted by thefe glands is moft wanted during the 
maftication of our food, it happens, when the terminations of their, 
duds in the mouth, are ftimulated into action, the falival glands them- 
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felves are brought into increafed adion at the fame time by affociation, 
and feparate a greater quantity of their juices from the blood ; in the 
fame manner as tears are produced in greater abundance during the 
flimulus of the vapour of onions, or of any other acrid material in the 
eye. 

The faliva is thus naturally poured into the mouth only during the 
flimulus of our food in maftication ; for when there is too great an ex- 
halation of the mucilaginous fecretion from the membranes, which 
line the mouth, or too great an abforption of it, the mouth becomes 
dry, though there is no deficiency in the quantity of faliva ; as' in thofe 
who fleep with their mouths open, and in fome fevers. 

2. .Though during the maftication of our natural food the falival 
glands are excited into action by the ftimulus on their excretory duds, 
and a due quantity of faliva is feparated from the blood, and poured 
into the mouth ; yet as this maftication of our food is always attended 
with a degree of pleafure; and that pleafureable fenfation is alfo con- 
neded with our ideas of certain lcinds of aliment ; it follows, that 
when thefe ideas are reproduced, the pleafureable fenfation afifes 
along with them, and the falival glands are excited' into action, and 
fill the mouth with faliva from this fenfitive aflociation, as is frequent- 
ly feen in dogs, who flaver at the fight of food. 

3. We have alfo a voluntary power over the adion of thefe falival 
glands, for we can at any time produce a’ flow of faliva into our mouth, 
and fpit out, or fwalloW it at will. 

4; If any very acrid material be held in the mdrith, as' the root of 
pyrethrum, or the leaves of tobacco, the falival glands are ftiniulated 
into ftronger adion than is natural, and thence fecrete a much larger 
quantity of faliva; which is at the fame time more vifcid than in its 
natural ftatei becaufe the lymphatics, that open' their mouths into' 
the duds of the falival glands, arid on the membranes^ which line the 
.raoutbj are likewift-ftimulated into ftioriger adion, and abforb the-’ 
- M m 2 more 
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more liquid parts of the faliva with greater avidity ; and the remainder 
is left both in greater quantity and more vifcidv 

The increafed abforption in the mouth- by fome Stimulating fub= 
fiances, which are called aftringents, as crab juice, is evident from, 
the inftant drynefs produced in the mouth by a fmall quantity of 
them.. . 

As the extremities of the glands are of exquifite tenuity, as appears- 
by their difficulty of injection, it was neceflary for them to fecrete 
their fluids in a very dilute ftate ; and, probably for the purpofe of 
Simulating them into action, a quantity of neutral fait is likewife .fe» 
creted or formed by the gland. This aqueous and faline part of all ' 
fecreted fluids is again reabforbed into the habit- • More than half of 
fome fecreted fluids is thus imbibed from the refervoirs,. into which, 
they are poured r as in. the urinary bladder much more than half of 
what is fecreted by the kidneys- becomes reabforbed by the lymphatics*, 
which are thickly difperfed around the neck- of .the bladder. This-/ 
feems to be the purpofe of the urinary bladders- of fiffi, as other wife- 
fuch a receptacle for the urine could’ have been of no ufe to an-'animah 
immerfed in water. 

5. The idea of fubffances difagreeably acrid will alfo- produce ar 
quantity of faliva in the mouth ; as when .we fmell very putrid va- 
pours,, we. ar.e induced, to fpit out our faliva, as if fomething difagree— 
able was actually upon our. palates- , ' 

6. When difagreeable food' in the ftomach produces naufea, a flow-' 

of faliva is excited in the mouth by aflociation;, as efforts to vomit are - 
frequently produced by difagreeable drugs in the mouth by the fame: 
kind of affociation- . 

7. A preternatural flow of faliva is likewife fometimes occasioned: 
by a difeafe of the voluntary power; for if we think about our faliva*, 
and determine not to fwallow it, or not to fpit it out, an exertion is 
produced by the will, and more faliva: is fecreted; againft our wifh 

, that 
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that is, by our averfion, which bears the fame analogy to defire, as 
pain does to pleafure ; as they are only modifications of the fame dif- 
pofition of the fenforium. See Clafs- IV. 3. 2. 1. 

8. The quantity of faliva may alfo be increafed beyond what is na- 
tural, by the catenation of the motipns of thefe glands with other mo- 
tions, or fenfations, as by an extraneous body in the ear; of which I 
have known an inftauce; or by the application of llizolobium, filiqua 
hirfuta, cowhage, to the feat of the parotis, as fome - writers have af- 
firmed.. 

II. r. The lacrymal gland drinks up a certain fluid from the cir- 
cumfluent blood, and pours it on the ball of the eye, on the upper' 
part of the external corner of the eyelids. Though if may perhaps 
be ftimulated into the performance of its natural adtion by the blood,, 
which furrounds its origin, or by fome part of that heterogeneous 
fluid ; yet as the tears fecreted by this gland are more wanted at fome- 
times than at others, its fecretion is variable, like that of the faliva - 
above mentioned, and is chiefly produced when its excretory dudt is 
Simulated'; for in our common fleep there feems to be little or no fe- 
cretion of tears ; though they are occafionally produced by our fenfa- 
tions in dreams; 

Thus when any extraneous material on the eye-ball, or the dryads- 
of the external covering of it, or the coldnefs of the air, or the acri- 
mony of fome vapours, as of onions, ftimulates the excretory dudt of 
the lacrymal gland, it dilcharges its contents upon the ball ; a quicker 
fecretion takes place in the gland, and abundant tears fucceed^ to 
moiften, clean, and lubricate the eye. Thefe by frequent nidlitation 
are dififufed over the whole ball, and as the external angle - of the eye 
in winking is clofed fooner than the internal angle, the tears are gra- 
dually driven forwards, and downwards from the lacrymal gland to the 
pundta laorymalia. 

2. The lacrymal fack, with its pundta lacrymalia, and its nafal 
du£t, is a complete gland; and is lingular in this refpedt, that it nei- 
ther. 
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ther derives its fluid from, nor dilgorges it into the circulation. The 
flmplicity of the ftrufture of this gland, and both the extremities of it 
being on the furface of the body, makes it well worthy our minuter 
obfervation ; as the actions of more intricate and concealed glands may 
be better underftood from their analogy to this. 

3. This Ample gland confifts of two abforbing mouths, a belly, and 
an excretory duft. As the tears are brought to the internal angle of 
the eye, thefe two mouths drink them up, being ftimulated into ac- 
tion by this fluid, which they abforb. The belly of the gland, or 
lacrymal fack, is thus filled, in which the faline part of the tears is 
abforbed, and when the other end of the gland, or nafal duft, is fti- 
mulated by the drynefs, or pained by the coldnefs of the air, or af- 
fefted by any acrimonious duft or vapour in the noftrils, it is excited’ 
into action together with the fack, and the tears are difgorged upon 
the membrane, which lines the noftrils ; where they ferve a fecond 
purpofe to moiften, clean, and lubricate, the organ of fmell. 

4. When the nafal du6t of this gland is ftimulated by any very 
acrid material, as the powder of tobacco, or volatile fpirits, it not 
only difgorges the contents of its belly or receptacle (the lacrymal 
fack), and abforbs haftily all the fluid, that is ready for it in the cor- 
ner of the eye ; but by the aflociation of its motions with thofe of the 
lacrymal gland, it excites that alfo into increafed aftiou, and a large 
flow of tears is poured into the eye. 

5. This nafal du& is likewife excited into ftrong aftion by fenfitive 
ideas, as in grief, or. joy, and then alfo by its afl'ociations with, the la? 
cry.mal gland.it produces a great flow of tears. without any exterualfti? 
mulus ; as. is more fully- explained in Seft, XVI. 8. on Inftinft. 

6. There are., fome, famous in the arts* of exciting companion* 
who are faid to. have acquired a voluntary power, of producing a flow/ 
of tears in the eye ; which, from what has been faid in the feftioni oa:i 
Jnftinft abqve-mgqtioned, I. fliould fufpeft, is performed by acquiring 
a voluntary po\ver over the : a&ion of this , nafal.. duft.. 

7. There 
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7. There is another circumftance well: worthy our attention, that 
when by any accident this nafal duft is obftrufted, the lacrymal. fack, 
which is the belly or receptacle of this gland, by flight preflure of the 
finger is enabled to difgorge its contents again into the eye ; perhaps, 
the bile in the fame manner,, when the biliary dufts are obftru&ed, is. 
returned into the blood by the veflels which fecrete it ? 

8. A very important though minute occurrence muft here be ob- 
ferved, that though the lacrymal gland is only excited into action,, 
when we weep at a diftrefsful- tale r by its aflociation with this nafal; 
dufr, as is- more fully explained in Se<ft. XVI. 8 ; yet the Quantity of~ 
tears fecreted at once is more than the puinfta lacrymalia can readily 
abforb;. which fhews that the motions occasioned by ajfociations are fre- 
quently more energetic than the original motions , by which they were oc~ 
caftoned. Which we fliall have occafion to mention* hereafter, to il- 
luflrate, why pains frequently exift in. a part diftant from the caufe of 
them, as in the other end of the urethra, when a ftone ftimulates the 
neck of the bladder. And why inflammations frequently arife in parts', 
diflant from their caufe, as the gutta rofea of drinking people, from am 
inflamed liver. 

The inflammation of a part is generally preceded by a. torpor or 
quiefcence of it •, if this exifts in any large congeries of glands, as in; 
the liver, or any membranous part, as the ftomach, pain, is produced,, 
and chillinefs in conlequence of the torpor of the veflels. In this fitu- 
ation. fometimes an inflammation of the parts fucceeds the torpor; at: 
other times a diftant more fenfible part becomes inflamed ; whofe ac- 
tions have previoufly been aflociated with it; and the torpor of the firft: 
part ceafes. This I apprehend happens,, when the gout of the foot 
fucceeds a pain of the biliary du<ft, or of the ftomach. Laftly, it forae- 
tdmes happens, that the pain of torpor exifts without any confequent 
inflammation of the affefted part, or of any diftant part aflociated with- 
it, as in the membranes- about the temple and eye-brows in hemicra— 
nia,, and in thofe pains, which occafion convulfions ; if this happens 
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to gouty people, when it affedts the liver, I fuppofe epileptic fits are 
'produced ; and, when it affedts the ftomach, death is the confequence. 
In thefe cafes the pulfe is weak, and the extremities cold, and fuch 
medicines as ftimulate the quiefcent parts into adtion, or which induce 
inflammation in them, or in ^ny diftant part, which is aflociated with 
them, cures the prefent pain of torpor, and favesthe patient. 

I have twice feen a gouty inflammation of the liver, attended with 
jaundice ; the patients after a few days were both of them affedted 
with cold fits, like ague- fits, and their feet became affedted with gout, 
.and the inflammation of their livers ceafed. It is probable, that the 
uueafy fenfations about the ftomach, and indigeftion, which precedes 
gouty paroxyfms, are generally owing to torpor or flight inflammation 
of the liver, and biliary. dudts; but where great pain with continued 
ficknefs, with feeble pulfe, and fenfation of cold, affedt the ftomach in 
patients debilitated by the gout, that it is a torpor of the ftomach itfelf, 
and deftroys the patient from the great connexion of that vifcus with 
the vital organs. See Seel. XXV. 17. 
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SECT. XXV. 

OF THE STOMACH AND INTESTINES. 

x. Of fw allowing our food. Ruminating animals, i. Action of the ftomach. 3. 
ASlion of the intefiines. Irritative motions connedled with thefe. 4. EffeSts of 
repletion. 5. Stronger aftion of the flomach and intefiines from more Jlimulating 
food. 6 . Their alHon inverted by fill greater flimuli. Or by difgujlfnl ideas. 
Or by volition. 7. Other glands ftrengthen or invert their motions by fympathy. 
8. Vomiting performed by intervals. 9. Inverfton of the cutaneous abfcrbents. 
10. Increafed fecretion of bile and pancreatic juice. 1 1. Inverfton of the laSleals. 
12. And of the bile-dufis. 13. Cafe of a cholera. 14. Further account of 
the inverfton of lafteals. 15. Iliac paffton. Valve of the colon. 16. Cure of 
the iliac paffton. 17. Pain of gall-Jlone diflinguifhed from pain of the ftomach. 
Gout of the ftomach from torpor , from inflammation. Intermitting pulfe owing to 
indigeftion. To overdofe of foxglove. Weak pulfe from emetics. Death from a 
blow on the ftomach. From gout of the ftomach . 



1 . THE throat, ftomach and inteftines, may be confidered as 
one great gland ; which, like the lacrymal fack above mentioned, nei- 
ther begins nor ends in the circulation. Though the aft of mafticat- 
ing our aliment belongs to the fenfitive clafs of motions, for the plea- 
lure of its tafte induces the mufcles of the jaw into aftion; yet the 
deglutition of it when mafticated is generally, if not always, an irrita- 
tive motion, occafioned by the application of the food already mafti- 
cated to the origin of the pharix ; in the lame manner as we often 
fwallow our fpittle without attending to it, 

N n 
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The ruminating clafs of animals have the power to invert the mo- 
tion of their gullet, and of their firft ftomach, from the ftimulus of 
this aliment, when it is a little further prepared; as is their daily 
pradice in chewing the cud ; and appears to the eye of any one,, who. 
attends to them, whilft they are employed in this fecond maftication. 
of their food, 

2. When our natural aliment arrives into the ftomach, this organ is- 
ftimulated into its proper vermicular adion ; which beginning at the 
upper orifice of it, and terminating at the lower one, gradually mixes 
together and pulhes forwards the digefting materials into the inteftine 
beneath it. 

At the fame time the glands, that fupply the gaftric juices, which 
are neceflary to promote the chemical part of the procefs of digeftion,, 
are ftimulated to difcharge their contained fluids, and to feparate a 
further fupply from the blood- veflels t and the ladealsor lymphatics,, 
which open their mouths into the ftomach, are ftimulated into adion,, 
and take up fome part of the digefting materials. 

3. The remainder of thefe digefting materials is carried forwards 
into the upper inteftines, and ftimulates them into their periftaltic 
motion fimilarto that of the ftomach ; which continues gradually to> 
mix the changing materials, and pafs them along through the valve- 
of the colon to the excretory end of this great gland, the fphinder 
ani. 

The digefting materials produce a flow of bile, and of pancreatic- 
juice, as they pafs along the duodenum, by ftimulating the excretory 
duds of the liver and pancreas, which terminate in that inteftine : and. 
other branches of the abforbeut or lymphatic lyftem, called ladeals^ 
are excited to drink up, as it pafles, thofe parts of the digefting ma- 
terials, that are proper for their purpofe, by its ftimulus on their 
mouths. 

4. When the ftomach and inteftines are thus filled with their pro- 
per food, not only the motions of the gaftric glands, the pancreas,. 

liver, 
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liver, and lafteal veflels, are excited into action ; but at the fame time 
the whole tribe of irritative motions are exerted with greater energy, 
a greater degree of warmth, colour, plumpnefs, and moifture, is given 
to the Ikin from the increafed aftioii of thofe glands called capillary 
velfels ; pleafureable fenfation is excited, the voluntary motions are 
lefs eafily exerted, and at length fufpended; and fleep fucceeds, un- 
lefs it be prevented by the ftimulus of furrounding objects, or by vo- 
luntary exertion, or by an acquired habit, which was originally pro- 
duced by one or other of thefe circumftances, as is explained in Seft. 
XXI. on Drunkennefs. 

At this time alfo, as the blood-veflels become replete with chyle, 
more urine is feparated into the bladder, and lefs of it is reabforbed ; 
more mucus poured into the cellular membranes, and lefs of it re- 
abforbed ; the pulfe becomes fuller, and fofter, and in general quicker. 
The reafon why lefs urine and cellular mucus is abforbed after a full 
meal with fufficient drink is owing to the blood-veflels being fuller : 
hence one means to promote abforption is to decreafe the refiftance by 
emptying the veflels by venefeftion. From this decreafed abforption 
the urine becomes pale as well as copious, and the Ikin appears plump 
as well as florid . 

By daily repetition of thefe movements they all become connedled 
together, and make a diurnal circle of irritative aftion, and if one of 
this chain be difturbed, the whole is liable to be put into diforder. See 
Se£t. XX. on Vertigo. 

5. When the ftomach and inteftines receive a quantity of food, 
whofe ftimulus is greater than ufual, all their motions, and thofe of 
the glands and lymphatics, are ftimulated into ftronger adlion than 
ufual, and perform their offices with greater vigour and in lefs time : 
fuch are the effedls of certain quantities of fpice or of vinous fpirit. 

6. But if the quantity or duration of thefe ftimuli are ftill further 
increafed, the ftomach and throat are ftimulated into a motion, whofe 
direction is contrary to the natural one above defcribed; and they re- 

N n 2 gurgitate 
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gurgitate the materials,, which they contain, inftead of carrying them 
forwards. This retrograde motion of the ftomach may be compared 
to the ftretchings of wearied limbs the contrary way, and is well elu~ 
cidated by the following experiment. Look earn eft ly for a minute or 
two on an area an inch fquare of pink filk, placed in a ftrong light, 
the eye becomes fatigued, the colour becomes faint, and at length 
vanifhes, for the fatigued eye can no longer be ftimulated into dire£b 
motions then on clofing the eye a green fpeftrum will appear in it, 
which is a colour dire&ly contrary to pink, and which will appear 
and difappear repeatedly, like the efforts in vomitings See Section 
XXIX. rr. 

Hence all thofe drugs, which by their bitter or aftringent ftimul'us 
increafe the adtion of the ftomach, as camomile and white vitriol, if 
their quantity is increafed above a certain dofe become emetics* 

Thefe inverted motions of the ftomach and throat are generally 
produced from the ftimulus of unnatural food, and are attended with 
the fenfation of naufea or ficknefs : but as this fenfation is again con* 
nefted with an idea of the diftafteful food, which induced it ; fo an: 
idea of naufeous food will alfo fometimes excite the action of naufea y 
and that give rife by aflociation to the inverfion of the motions of the- 
ftomach and throat. As fome, who have had horfe-flelh or dogs— 
flelh given them for beef or mutton, are fajd to have vomited many 
hours afterwards, when they have been toldof the impofition. 

I have been told of a perfon, who had gained- a voluntary command 
over thefe inverted motions of the ftomach and throat, and fupportedi 
himfelf by exhibiting this curiofity to the public. At thefe exhibitions 
he fwallowed a pint of red rough- goofeberries, and a pint of white 
fmooth ones, brought them up in fmall parcels into his mouth, and 
reftored them feparately to the fpe<ftators, who called for red or white 
as they pleafed, till the whole were redelivered* 

7< At the fame time that thefe motions of the ftomach and throat 
are ftimulated into inverfion, fome of the other irritative motions, 

that: 
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that had acquired more immediate connexions with the ftomach, as 
thofe of the gaftric glands, are excited into ftronger aftion by this 
affociation ; and fome other of thefe motions, which are more eafily 
excited, as thofe of the gaftric lymphatics, are inverted by their affo- 
ciation with the retrograde motions of the ftomach, and regurgitate 
their contents, and thus a greater quantity of mucus, and of lymph, 
or chyle, is poured into the ftomach, and thrown up along with its 
contents. 

8. Thefe inverfions of the motion of the ftomach in vomiting are 
performed by intervals, for the fame reafon that many other motions 
are reciprocally exerted and relaxed ; for during the time of exertion, 
the ftimulus, or fenfation, which caufed this exertion,, is not per- 
ceived ; but begins to be perceived again, as foon as the exertion 
ceafes, and is fome time in again producing its effe<ft. As explained, 
in Se<ft. XXXIV. on Volition, where it is ftiewn r that the contrac- 
tions of the fibres, and the fenfation of pain, which occafioned that 
exertion, cannot exift at the fame time. The exertion ceafes from 
another caufe alfo, which is the exhauftion of the fenforial power of 
the part, and thefe two caufes frequently operate together. 

9. At the times of thefe inverted efforts of the ftomach not only 
the lymphatics, which open their mouths into the ftomach, but thofe 
of the fkin alfo, are for a time inverted ; for fweats are fometimes 
pufhed out during the efforts of vomiting without an increafe of 
heat. 

10. But if by a greater ftimulus the motions of the ftomach are in- 
verted ftill more violently or more permanently, the duodenum has. 
its periftaltic motions inverted at the fame time by their affociation. 
with thofe of the ftomach ; and the bile and pancreatic juice, which 
it contains, are by the inverted motiqns brought up into the ftomach,, 
and difcharged along with its contents ; while a greater quantity 
of bile and pancreatic juice is poured into this inteftine ; as the 

glands,, 
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glands, that fecrete them, are by their affociation with "the motions of 
the inteftine excited into ftronger aftion than ufual. 

1 1. The other inteftines are by affociation excited into more power- 
ful a&ion, while the lymphatics, that open their mouths into them, 
fuffer an inverfion of their motions correfponding with the lymphatics 
of the ffomach, and duodenum ; which with a part of the abundant 
iecretion of bile is carried downwards, and contributes both to Simu- 
late the bowels, and to increafe the quantity of the evacuations. 
This inverfion of the motion of the lymphatics appears from the 
quantity of chyle, which comes away by ftools; which is otherwife 
abforbed as foon as produced, and by the immenfe quantity of thin 
fluid, which is evacuated along with it. 

12. But if the ftimulus, which inverts the ftomach, be ftill more 
powerful, or more permanent, it fometimes happens, that the motions 
of the biliary glands, and of their excretory duffs, are at the fame 
time inverted, and regurgitate their contained bile into the blood-vef- 
fels, as appears by the yellow colour of the Ikin, and of the urine ; 
and it is probable the pancreatic fecretion may fuffer an inverfion at 
the fame time, though we have yet no mark by which this can be 
afcertained. 

13. Mr. eat two putrid pigeons out of a cold pigeon-pye, 

and drank about a pint of beer and ale along with them, and immedi- 
ately rode about five miles. He was then feized with vomiting, 
which was after a few periods fucceeded by purging ; thefe con- 
tinued alternately for two hours ; and the purging continued by 
intervals for fix or eight hours longer. During this time he 
could not force himfelf to drink more than one pint in the 
whole, this great inability to drink was owing to the naufea, or 
inverted motions of the ftomach, which the voluntary exertion 
of fwallowing could feldom and with difficulty overcome ; yet 
he difcharged in the whole at lead fix quarts ; whence came this 

2 quantity 
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quantity of liquid ? Firfi, the contents of the flomach were emitted,, 
then of the duodenum, gall-bladder, and pancreas, by vomitings 
After this the contents of the lower bowels, then the chyle, that was. 
in the ladteal veflels, and in the receptacle of chyle, was regurgitated 
into the inteflines by a retrograde motion of thefe veflels. And after- 
wards the mucus depofited in the cellular membrane, and on the fur- 
face of all the other membranes, feems to have been abforbed ; and 
with the fluid abforbed from the air to have been carried up their re- 
fpe&ive lymphatic branches by the increafed energy of their natural 
motions, and down the vifceral lymphatics, or la&eals,. by the inver- 
flon of their motions. 

14. It may be difficult to invent experiments to demonftrate the 
truth of this inverfion of fome branches of the abforbent fyftem, and 
increafed ablorption of others, but the analogy of thefe veflels to the 
inteflinal canal, and the fymptoms of many difeafes, render this opi- 
nion more probable than many other received "opinions of the animal 
ceconomy. 

In the above inftance, after the yellow excrement was voided, the 
fluid ceafed to have any fmell, and appeared like curdled milk, and 
then a thinner fluid, and fome mucus, were evacuated : did not 
thefe feem to partake of the chyle, of the mucus fluid from all the 
cells of the body, and laftly, of the atmofpheric moifture ? All 
thefe fa&s may be eafily obferved by any one, who takes a briflc 
purge. 

1 5. Where the ftimulus on the flomach, or on fome other part of 
the inteflinal canal, is ftill more permanent, not only the lafleal vef- 
fels, but the whole canal itfelf, becomes inverted from its aflbcia- 
tions : this is the iliac paflion, in which all the fluids mentioned 
above are thrown up by the mouth. At this time the valve in the 
colon, from the inverted motions of that bowel, and the inverted ac- 
tion of this living valve, does not prevent the regurgitation of its 
contents. 
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The ftru&ure of this valve may be reprefented by a flexile leathern 
pipe {landing up from the bottom of a veflel of water : its fldes col- 
lapfe by the preflure of the ambient fluid, as a fmall part of that fluid 
paffes through it ; but if it has a living power, and by its inverted ac- 
tion keeps itfelf open, it becomes like a rigid pipe, and will admit the 
whole liquid to pafs. See Seft. XXIX. 2. 5. 

In this cafe the patient is averfe to drink, from the conftant inver- 
fion of the motions of the ftomach, and yet many quarts are daily 
ejefted from the ftomach, which at length fmell of excrement, and 
at laft feem to be only a thin mucilaginous or aqueous liquor. 

From whence is it poflible, that this great quantity of fluid for 
many fucceflive days can be fupplied, after the cells of the body have 
given up their fluids, but from the atmofphere ? When the cutaneous 
branch of abforbents afts with unnatural ftrength, it is probable the 
inteftinal branch has its motions inverted, and thus a fluid is fupplied 
without entering the arterial fyftem. Could oiling or painting the 
Ikin give a check to this difeafe ? 

So when the ftomach has its motions inverted, the lymphatics of 
the ftomach, which are moft ftriftly affociated with it, invert their 
motions at the fame time. But the more diftant branches of lympha- 
tics, which are lefs ftriftly aflociated with it, aft .with increafed ener- 
gy; as the cutaneous lymphatics in the cholera, or iliac paffion, above 
defcribed. And other irritative motions become decreafed, as the 
pulfations of the arteries, from the extra-derivation or exhauftion of 
the fenforial power. 

Sometimes when ftronger vomiting takes place the more diftant 
branches of the lymphatic fyftem invert their motions with thofe of 
the ftomach, and loofe ftools are produced, and cold fweats. 

So when the lafteals have their motions inverted, as during the. 
operation of ftrong purges, the urinary and cutaneous abforbents have 
their motions increafed to fupply the want of fluid in the blood, as in 
great thirft; but after a meal with fufficient potation the urine is pale, 

that 



Sect. XXV. 1 6. 1 7. STOMACH AND INTESTINES. 281 

that is, the urinary abforbents aft weakly, no fupply of water being 
wanted for the blood. And when the inteftinal. abforbents aft too 
violently,- as when too great quantities of fluid have been drank, the 
urinary abforbents invert their motions to carry off the fuperfluity, 
which is a new'circumftance of aflociation, and a .temporary diabetes 
Tupervenes. 

16. I have had the opportunity of feeing four patients in the iliac 
paflion, where the ejected material fmelled and looked like excrement. 
Two of thefe were fo exhaufted at the time I faw them, that more 
blood could not be taken from them, and as their pain had ceafed, and 
they continued to vomit up every thing which they drauk, I fufpefted 
that a mortification of the bowel had already taken place, and as they 
were both women advanced in life, and a mortification is produced 
with lefs preceding pain in old and weak people, thefe both died. 
The other two, who were both young men, had ftill pain and 
iftrength fufficient for further venefeftion, and they neither of them 
had any appearance of hernia, both recovered by repeated bleeding, 
and a Temple of calomel given to one, and half a dram to the other, 
in very fmall pills: the ufual means of clyfters, and purges joined 
with opiates, had been in vain attempted. I have thought an ounce 
or two of crude mercury in lefs violent difeafes of this kind has been 
of ufe, by contributing to reftore its natural motion to Tome part of 
the inteftinal canal, either by its weight or ftimulus ; and that hence 
the whole tube recovered its ufual afiociations of progreflive periftaltic 
motion. I have in three cafes feeir crude mercury given in fmall 
dofes, as one or two ounces twice a day, have great effeft in flopping 
pertinaceous vomitings. 

1 7. Befides the affeftions above deferibed, the ftomach is liable, 
like many other membranes of the body, to torpor without confequent 
inflammation : as happens to the membranes about the head in fome 
cafes of hemicrania, or in general head-ach. This torpor of the fto- 
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mach is attended with indigeft'ion, and confequent flatulency, and: 
with pain, which is ufually called the cramp of the* ftomach,. and is 
relievable by aromatics, eflential oils, alcohol,. or opium. 

The intrufion of a gall-ftone into the common bile-du£t from 
the gall-bladder is fometimes miftaken for a. pain of the ftomach, 
as neither of them are attended with fever; but in the paflage of a 
gall-ftone, the pain is confined to a lefs fpace, which is exactly; 
where the common bile-du£t enters the duodenum, as explained. in; 
Sedlion XXX. 3. Whereas in this gaftrodynia the pain is- 
diffufed over the whole ftomach and, like other difeafes from* 
torpor, the pulfe is weaker,, and the extremities colder, and the ge- 
neral debility greater, than, in the paflage of a gall-ftone ; for in the 
former the debility is the confequence of the pain, in the latter it is 
the caufe of it. 

Though the firft fits of the gout, I believe, commence with a. 
torpor of the liver ; and the ball of the toe becomes inflamed inftead 
of the membranes pf the liver in confequence. of this torpor, as a 
coryza or catarrh frequently fucceeds a long expofure of the feet to 
cold, as in fnow, or on a moift brick-floor yet in old or exhaufted 
conftitutions, which have been long habituated to its attacks, it fome» 
times commences with a torpor of the ftomach, and is transferable 
to every membrane of the body. When the gout begins with torpor 
of the ftomach, a painful fenfation of cold occurs, which the patient 
compares to ice, with weak pulfe, cold extremities, and ficknefs ; 
this in its {lighter degree is relievable by fpiee, wine, or opium ; 
in its greater degree it is fucceeded by fudden death, which is owing 
to the fympathy of the ftomach with the heart, as explained 
below. 

If the ftomach becomes inflamed in confequence of this gouty 
torpor of it, or in confequence of its fympathy with fome other 
part, the danger is lefs. A ficknefs and vomiting continues many 

3 days. 
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days, or even weeks, the ftomach rejettin^ every thing ftimulant, 
even opium or alcohol, together with much vifcid mucus ; till 
the inflammation at length ceafes, as happens when other membranes, 
as thofe of the joints, are the feat of gouty inflammation ; as obferved 
in Seft. XXIV. 2. 8. 

The fympathy, or aflociation of motions, between thofe of the 
ftomach and thofe of the heart, are evinced in many difeafes. Firft, 
many people are occafionally aftetted with an intermiflion of their 
pulfe for a few days, which then ceafes again. In this cafe there 
is a flop of the motion of the heart, and at the fame time a 
tendency to eruttation from the ftomach. As foon as the patient 
feels a tendency to the intermiflion of the motion of his heart, if 
lie voluntarily brings up wind from his ftomach, the flop of the 
heart does not occur. From hence I conclude that the flop of 
digeftion is the primary difeafe ; and that air is inftantly generated 
from the aliment, which begins to ferment, if the digeftive pro- 
cefs is impeded for a moment, (fee Sett. XXIII. 4.) ; and that the 
flop of the heart is in confequence of the aflociation of the motions 
of thefe vifcera, as explained in Sett. XXXV. 1. 4.4 but if the little 
air, which is inftantly generated during the temporary torpor of the 
ftomach, be evacuated, the digeftion recommences, and the tempo- 
rary torpor of the heart does not follow. One patient, whom I lately 
faw, and who had been five or fix days much troubled with this in- 
termiflion of a pulfation of his heart, and who had hemicrania with 
fome fever, was immediately relieved from them all by lofing ten 
ounces of blood, which had what is termed an inflammatory cruft 
on it. 

Another inftance of this aflociation between the motions of the 
ftomach and heart is evinced by the exhibition of an over dofe of 
foxglove, which induces an inceflant vomiting, which is attended 
with very flow, and fometimes intermitting pulfe.-— Which continues 
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in fpite of the exhibition of wine and opium for two or three days^ 
To the fame affociation mu ft be afcribed the weak pulfe, which con- 
ftantly attends the exhibition of emetics during their operation. And 
alfo the fudden deaths, which have been occafioned in boxing by a 
blow on the ftomach; and laftly, the fudden death of thofe, wh<x 
have been long debilitated by the gout, from the torpor of the ftomach, . 
See Se&. XXV, 1 , 4, 
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sect, xxvr; 

OF THE CAPILLARY GLANDS AND MEMBRANES* 

I. i. The capillary veff els are glands. 2. Their excretory duffs. Experiments on 
the mucus of the inteflines, abdomen , cellular membrane , and on the humours of 
the eye. 3. Scurf on the head, cough, catarrh, diarrhoea, gonorrhoea. 4. 
Rheumatifm. Gout. Leprofy. II. 1. The moft minute membranes are un- 
organized. 2. Larger membranes are compofed of the duffs of the capillaries , 
and the mouths of the abforbents. 3. . Mucilaginous fluid is fecreted on their 
furfaces. Ill, Three kinds of rheumatifm . 



1. 1. THE capillary veflels are like all the. other glands except 
the abforbent fyftem, inafmuch as they receive blood from the ar- 
teries,. feparate a fluid from it, and return the remainder by the 
veins. 

2. This feries of glands is of the moft extenlive ufe, as their ex- 
cretory dufts open on the whole external fkin forming its perfpirative 
pores, , and on the internal furfaces of every cavity of the body. Their 
fecretion on the fkin is termed infenflble perfpiration, which in health 
is in part reabforbed by the mouths of the lymphatics, and in part 
evaporated in the air ; the fecretion on the membranes, which line the 
larger cavities of the body, which have external openings, as the 
mouth and inteftinal canal, is termed mucus, but is not however co- 
agulable by heat ; and the fecretion on the membranes of thofe cavi- 
ties of the body, which have no external openings, is called lymph or 

water, 
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water, as in the cavities of the cellular membrane, and of the abdo- 
men ; -this lymph however is coagulable by the heat of boiling wa- 
ter. Some^ mucus nearly as vifcid as the white of egg, which was 
difcharged by ftool, did not coagulate, though I evaporated it to one 
fourth of the quantity, nor did the aqueous and vitreous humours of a 
fheep’s eye coagulate by the like experiment : but the ferofit y from 
an anafarcous leg, and that from the abdomen of a dropfical perfon, 
and the cryftalline humour of a fheep’s eye, coagulated in the fame 
heat. 

3. When any of thefe capillary glands are ftimulated into greater 
irritative actions, than is natural, they fecrete a more copious mate- 
rial; and as the mouths of the abforbent fyftem, which open in their 
vicinity, are at the fame time ftimulated into greater a&ion, the 
thinner and more faline part of the fecreted fluid is taken up again ; 
and the remainder is not only more copious but alfo more vifcid than 
natural. This is more or lefs troublefome or noxious according to the 
importance of the functions of the part affefted: on the fkin and 
bronchiae, where this fecretion ought naturally .to evaporate, it be- 
comes fo vifcid as to adhere to the membrane ; on the tongue it forms 
a pellicle, which can with difficulty be fcraped off ; produces the fcurf 
on the heads of many people; and the mucus, which is fpit up by 
others in coughing. On the noftrils and fauces, when the fecretion 
of thefe capillary glands is increafed, it is termed Ample catarrh 4 
when in the inteftines, a mucous diarrhoea ,; and in She urethra, or 
vagina, it has the name of gonorrhoea, or fluor albus. 

4. When thefe capillary glands become inflamed, a ftill more vifcid 
or even cretaceous humour is produced upon the furfaces of the mem- 
branes, which is the caufe or the effeft of rheumatifm, gout, leprofy, 
and of hard tumours of .the legs, which are generally termed fcorbutic; 
all which will be treated of hereafter. 

II. 1. The whole furface of the body, with all its cavities and con- 
sents. 
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tents, are covered with membrane. It lines every veffel, forms every 
cell, and binds together all the mufcular and perhaps the ofleous fibres 
of the body; and is itfelf therefore probably a fimpler fubftance than 
thofe fibres. And as the containing veffels of the body from the 
largeft to the leaf! are thus lined and connected with membranes, it 
follows that thefe membranes themfelves confifted of unorganized 
materials. 

For however fmall we may conceive the diameters of the minuted: 
veffels of the body, which efcape our eyes and glafles* yet thefe vef- 
fels muff confift of coats or fides, which are made up of an unorga- 
nized material, and which are probably produced from a gluten, 
which hardens after its production, like the filk or web of caterpillars 
and fpiders. Of this material confift the membranes, which line the 
Ihells of eggs, and the fhell itfelf, both which are unorganized, and 
are formed from mucus, which hardens after it is formed, either by the 
abforption of its more fluid part, or by its uniting with fome part of 
the atmofphere. Such is alfo the production of the ftiells of fnails, 
and of ftiell-fifh, and I fuppofe of the enamel of the teeth. 

2. But though the membranes, that compofe the fides of the mod 
minute veffels, are in truth unorganized materials, yet the larger 
membranes, which are perceptible to the eye, feem to be com- 
pofed of an intertexture of the mouths of the abforbent fyftem, 
and of the excretory duCts of the capillaries, . with their concomitant 
arteries, veins, and nerves : aud from this conftruCtion it is evident, 
that thefe membranes muft poffefs great irritability to peculiar fti- 
muli,. though they are incapable of any motions, that are vifible to 
the naked eye : and daily experience ftiews us, that in their inflamed 
ftate they have the greateft fenfibility to pain, as in the pleurily and 
paronychia. 

3. On all thefe membranes a mucilaginous or aqueous fluid is 
fecreted, which moiftens and lubricates their furfaces, as was ex- 
plained 
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■plained in Section XXIII. 2 . Some have doubted, whether this 
mucus is feparated from the blood by an appropriated fet of glands, 
■or exudes through the membranes, or is an abrafion or deftruc- 
tion of the furface of the membrane itfelf, which is continually 
repaired on the other fide of it, but the great analogy between 
the capillary veflels, and the other glands, countenances the former 
opinion ; and evinces, that thefe capillaries are the glands, that 
fecrete it ; to which we muft add, that the blood in paffing 
thefe capillary veflels undergoes a change in its colour from 
florid to purple, and gives out a quantity of heat ; from whence, 
as in other glands, we muft conclude that fomething is fecreted 
from it. 

III. The feat of rheumatifm is in the membranes, or upon them ; 
but there are three very diftindt difeafes, which commonly are 
confounded under this name. Firft, w'hen a membrane becomes 
aftedted with torpor, or inactivity of the veflels which compofe it, 
pain and coldnefs fucceed, as in the hemicrania, and other bead- 
achs, which are generally termed nervous rheumatifm; they exift 
whether the part be at reft or in motion, and are generally attended 
with other marks of debility. 

Another rheumatifm is faid to exift, when inflammation and 
fwelling, as well as pain, aiFedfc fome of the membranes of the 
joints, as of the ancles, wrifts, knees, elbows, and fometimes of 
the ribs. This -is accompanied with fever, is analogous to pleu- 
rify, and other inflammations, and is termed the acute rheuma- 
tifm. 

A third difeafe is called chronic rheumatifm, which is diftin- 
guifhed from that firft mentioned, as in this the pain only affedts 
the patient during the motion of.the part, and from the fecond kind 
of rheumatifm above defcribed, as it is not .attended with quick pulfe 
or inflammation. It is generally believed to fucceed the acute rheu- 
matifm 
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matifm of the fame part, and that fome coagulable lymph, or creta- 
ceous, or calculous material, has been left on the membrane ; which 
gives pain, when the mufcles move over it, as fome extraneous body 
would do, which was too infoluble to be abforbed. Hence there is 
an analogy between this chronic rheumatifm and the difeafes which 
produce gravel or gout-ftones ; and it may perhaps receive relief from 
the fame remedies, fuch as aerated fal foda. 
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SECT. XXVII. 

OF HAEMORRHAGES. 



I. The veins are abforbent veffels. i. Hemorrhages from inflammation. Cafe of 
hemorrhage from the kidney cured by cold bathing. Cafe of hemorrhage from 
the nofe cured by cold inimerfton. II. Hemorrhage from venous par alyfis. Of 
Piles. Black ftools. Petechia. Confumption. Scurvy of the lungs '. Black- 
nefs of the face and eyes in epileptic fits. Cure of hemorrhages from venous 
inability. 

I. AS the imbibing mouths of the abforbent fyllem already de- 
fcribed open on the furface, and into the larger cavities of the body, 
fo there is another fyllem of abforbent veffels, which are not com- 
monly efteemed fuch, I mean the veins, which take up the blood 
from the various glands and capillaries, after their proper fluids or fe- 
cretions have been feparated from it. 

The veins referable the other abforbent veffels j as the progreflion 
of their contents is carried on in the fame manner in both, they alike 
abforb their appropriated fluids, and have valves to prevent its regur- 
gitation by the accidents of mechanical violence. This appears firft, 
becaufe there is no pulfation in the very beginnings of the veins, as is 
feen by microfcopes ; which muft happen, if the blood was carried 
into them by the adlion of the arteries. For though the concurrence 
of various venous ftreams of blood from different diftances muft pre- 
vent any pulfation in the larger branches, yet in the very beginnings 
of all thefe branches a pulfation muft unavoidably exift, if the circu- 
- ' lation 
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lation in them was owing to the intermitted force of the arteries. 
Secondly', the venous abforption of blood from the penis, and from 
the teats of female animals after their ereCtion, is Rill more fimilar to 
the lymphatic abforption, as it is previoufly poured into cells, where 
all arterial impulfe muR ceafe. 

There is an experiment, which feems to evince this venous abforp- 
tion, which conliRs in the external application of a Rimulus to the 
lips, as of vinegar, by which they become iuRantly pale ; that is, the 
bibulous mouths of the veins by this Rimulus are excited to abforb the 
blood faRer, than it can be fupplied by the ufual arterial exertion. See 
Seft. XXIII. 5. 

There are two kinds of haemorrhages frequent in difeafes, one is 
where the glandular or capillary aCtion is too powerfully exerted, and 
propels the blood forwards more haRily, than the veins can abforb it ; 
and the other is, where the abforbent power of the veins is diminiffied, 
or a branch of them is become totally paralytic. 

The former of thefe cafes is known by the heat of the part, and 
the general fever or inflammation that accompanies the haemorrhage. 
An haemorrhage from the nofe or from the lungs is fometimes a crifis 
of inflammatory difeafes, as of the hepatitis and gout, and generally 
ceafes fpontaneoufly, when the veflels are confiderably emptied. 
Sometimes the haemorrhage recurs by daily periods accompanying the 
hot fits of fever, and ceafing in the cold fits, or in the intermiffions j 
this is to be cured by removing the febrile paroxyfms, which will be 
treated of in their place. Otherwife it is cured by venefe&ion, by 
the internal or external preparations of lead, or by the application of 
cold, with an abflemious diet, and diluting liquids, like other inflam- 
mations. Which by inducing a quiefcence on thofe glandular parts, 
that are affected, prevents a greater quantity of blood from being pro- 
truded forwards, than the veins are capable of abforbing. 

Mr. B had an haemorrhage from his kidney, and parted with 

not lefs than a pint of blood a day (by conjecture) along with his 
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urine for above a fortnight : venefe&ions, mucilages, balfams, pre- 
parations of lead, the bark, alum, and dragon’s blood, opiates, with a 
large blifter on his loins, were feparately tried, in large dofes, to no 
purpofe. He was then directed to bathe in a cold fpring up to the 
middle of his body only, the upper part being covered, and the 
haemorrhage diminiftied at the firft, and ceafed at the fecond im- 
merfion. 

In this cafe the external capillaries were rendered quiefcent by the 
coldnefs of the water, and thence a lefs quantity of blood was cir- 
culated through them ; and the internal capillaries, or other glands, 
became quiefcent from their irritative afl'ociations with the external 
ones ; and the haemorrhage was flopped a lufficient time for the rup- 
tured veflels to contra# their apertures, or for the blood in thofe aper- 
tures to coagulate. 

Mrs. K had a continued haemorrhage from her nofe for 

fome days ; the ruptured veflel was not to be reached by plugs up the 
noftrils, and the fenfibility of her fauces was fuch that nothing 
could be borne behind the uvula. After repeated venefeftion, and 
other common applications, fhe was directed to immerfe her whole 
head into a pail of water, which was made colder by the addi- 
tion of feveral handfuls of fait, and the haemorrhage immediately 
ceafed, and returned no more ; but her pulfe continued hard, 
and (he was neceffitated to lofe blood from the arm on the fucceed- 
ing day. 

Query, might not the cold bath inftantly flop haemorrhages from 
the lungs in inflammatory cafes ? — for the fhortnefs of breath of 
thofe, who go fuddenly into cold water, is not owing to the 
accumulation of blood in the lungs, but to the quiefcence of the 
pulmonary capillaries from aflociation, as explained in Se#ion XXXII. 
3. 2. 

II. The other kind of haemorrhage is known from its being at- 
tended with a weak pulfe, and other fymptoms of general debility, 
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and very frequently occurs in thofe, who have difeafed livers, owing 
to intemperance in the rife of fermented liquors. Thefe conftitutions 
are (hewn to be liable to paralyfis of the lymphatic abforbents, pro- 
ducing the various kinds of dropfies in Seftion XXIX. 5. Now if 
any branch of the venous fyftem lofes its power of abforption, the part 
fwells, and at length burfts and difcharges the blood, which the ca- 
pillaries or other glands circulate through them. 

It fometimes happens that the large external veins of the legs 
burft, and effufe their blood ; but- this occurs raoft frequently in the 
veins of the inteftines, as the vena portarum is liable to fuffer from a 
fchirrus of the liver oppofing the progreflion of the blood, which is 
abforbed from the inteftines. Hence the piles are a fymptom of he- 
patic obftru&ion, and hence the copious difcharges downwards or 
upwards of a black material, which has been called melancholia, or 
black bile; but is no other than the blood, which is probably difcharged 
from the veins of the inteftines. 

J. F. Meckel, in his Experimenta de Finibus Vaforum, publifhed 
at Berlin, 1772, mentions his difcovery of a communication of a 
lymphatic veflel with the gaftric branch of the vena portarum. It 
is poffible, that when the motion of the lymphatic becomes retro- 
grade in fome difeafes, that blood may obtain a paflage into it, where 
it anaftomofes with the vein, and thus be poured into the inteftines. 
A difcharge of blood with the urine fometimes attends diabetes, and 
may have its fource in the fame manner. 

Mr. A — — , who had been a hard drinker, and had the gutta 

rofacea on his face and breaft, after a ftroke of the pally voided near 
a quart of a black vifcid material by ftool : on diluting it with water 
it did not become yellow, as it muft have done if it had been infpifiated 
bile, but continued black like the grounds of coffee. 

But any other part of the venous fyftem may become quiefcent 
or totally paralytic as well as the veins of the inteftines : all which 
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occur more frequently in thofe who have difeafed livers, than in any 
others. Hence troublefome bleedings of the nofe, or from the lungs 
with a weak pulfe ; hence haemorrhages from the kidneys, too great 
menftruation ; and hence the oozing of blood from every part of the 
body, and the petechiae in thofe fevers, which are termed putrid, 
and which is erroneoufly afcribed to the thinnefs of the blood : for 
the blood in inflammatory difeafes is equally fluid before it coagulates 
in the cold air. 

Is not that hereditary confumption, which occurs chiefly in dark- 
eyed people about the age of twenty, and commences with flight pul- 
monary haemorrhages without fever, a difeafe of this kind ? — Thefe 
haemorrhages frequently begin during fleep, when the irritability of 
the lungs is not fufficient in thefe patients to carry on the circula- 
tion without the affiftance of volition ; for in our waking hours, 
the motions of the lungs are in part voluntary, efpecially if any 
difficulty of breathing renders the efforts of volition neceflary. See 
Clafs I. 2. 1. 2. and Clafs III. 2. 1. 10. Another fpecies of pulmo- 
nary confumption which feems more certainly of fcrophulous origin 
is defcribed in the next Sedtion, No. 2. 

I have feen two cafes of women, of about forty years of age, 
both of whom Were feized with quick weak pulfe, with difficult 
refpiration, and who fpit up by coughing much vifcid mucus mixed 
with dark coloured blood. They had both large vibices on their 
limbs, and petechiae ; in one the feet were in danger of mortifica- 
tion, in the other the legs were oedematous. To relieve the diffi- 
cult refpiration, about fix ounces of blood were taken from one of 
them, which to my furprife was fizy, like inflamed blood : they 
had both palpitations or unequal pulfations of the heart. They con- 
tinued four or five weeks with pale and bloated countenances, and 
did not ceafe fpitting phlegm mixed with black blood, and the pulfe 
felaom flower than 130 or 135 in a minute. This blood, from its 

dark 
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dark colour, and from the many vibices and petechias, feems to have 
been venous blood; the quicknefs of the pulfe, and the irregularity 
of the motion of the heart, are to be afcribed to debility of that part 
of the fyftem ; as the extravafation of blood originated from the de- 
fect of venous abforption. The approximation of thefe two cafes to 
fea-fcurvy is peculiar, and may allow them to be called fcorbutus pul- 
monalis. Had thefe been younger fubje&s, and the paralyfis of the 
veins had only a fie died the lungs, it is probable the difeafe would have 
been a pulmonary confumption. 

Laft week I faw a gentleman of Birmingham, who had for ten 
days laboured under great palpitation of his heart, which was fo dif- 
tindlly felt by the hand, as to difcountenance the idea of there being 
a fluid in the pericardium. He frequently fpit up mucus ftained with 
dark coloured blood, his pulfe very unequal and very weak, with 
cold hands and nofe. He could not lie down at all, and for about 
ten days paft could not fleep a minute together, but waked perpetually 
with great uneafinefs. Could thofe fymptoms be owing to very ex- 
tenfive adhefions of the lungs ? or is this a fcorbutus pulmonalis ? 
After a few days he fuddenly got fo much better as to be able to fleep 
many hours at a time by the ufe of one grain of powder of foxglove 
twice a day, and a grain of opium at night. After a few days longer, 
the bark was exhibited, and the opium continued with fome wine ; 
and the palpitations of his heart became much relieved, and he reco- 
vered his ufual degree of health. 

In epileptic fits the patients frequently become black in the face, 
from the temporary paralyfis of the venous fyftem of this part. I have 
known two inftances where the blacknels has continued many days. 

M. P , who had drank in temperately, was feized with the epi- 

lepfy when he was in his fortieth year ; in one of thefe fits the white 
part of his eyes was left totally black with effufed blood ; which was 
attended with no pain or heat, and was in a few weeks gradually ab- 
forbed, changing colour as is ufual with vibices from bruifes. 
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The haemorrhages produced from the inability of the veins to ab- 
forb the refluent blood, is cured by opium, the preparations of Heel, 
lead, the bark, vitriolic acid, and blifters; but thefe have the effect 
with much more certainty, if a venefedtion to a few ounces, and a 
moderate cathartic with four or fix grains of calomel be premifed, 
where the patient is not already too much debilitated ; as one great 
means of promoting the abforption of any fluid confifts in previoufly 
emptying the veffels, which are to receive it. 
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SECT. XXVIII. 

OF THE PARALYSIS OF THE ABSORBENT SYSTEM. 

I. Paralyfis of the lafteals, atrophy. Diftajie to animal food. II. Caufe of 
dropfy . Caufe of herpes. Mefenteric confumption. Pulmonary confumption. 

Why ulcers in the lungs are fo difficult to heal. 



THE term paralyfis has generally been ufed to exprefs the 
lofs of voluntary motion, as in the hemiplagia, but may with equal 
propriety be applied to exprels the difobediency of the mufcular 
fibres to the other kinds of Itimulus ; as to thofe of irritation or fen- 
fation. 

I. There is a fpecies of atrophy, which has not been well under- 
Rood ; when the abforbent vefleis of the ftomach and inteftines have 
been long inured to the ftimulus of too much fpirituous liquor, they 
at length, either by the too fudden omiflion of fermented or fpirituous 
potation, or from the gradual decay of nature, become in a certain 
degree paralytic ; now it is obferved in the larger mufcles of the body, 
when one fide is paralytic, the other is more frequently in motion, 
owing to the lefs expenditure of fenforial power in the paralytic 
limbs ; fo in this cafe the other part of the abforbent fyffem afls with 
greater force, or with greater perfeverance, in confequence of the 
paralyfis of the la&eals; and the body becomes greatly emaciated in a 
fmall time. 
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I have feen feveral patients in this difeafe, of which the following 
are the circum fiances. 1. They were men about fifty years of age, 
and had lived freely in refpedt to fermented liquors. 2. They loft 
their appetite to animal food* 3. They became fuddenty emaciated 
to a great degree. 4. Their {kins were dry and rough. 5. They 
coughed and expectorated with- difficulty a vifcid phlegm. 6. The 
membrane of the tongue was dry and red,, and liable to become ul- 
cerous. 

The inability to digeft animal food, and the confequent diftafte to 
it,, generally precedes the dropfy, and other difeafes, which originate 
from fpirituous potation. I fuppofe when the ftomach becomes in- 
irritable, that there is at the fame time a deficiency of gaftric acid , 
hence milk feldom agrees with thefe patients, unlefs it be previoufly 
curdled,, as they have not fufficient gaftric acid to curdle it ; and' 
hence vegetable food, which is itfelf acefcent, will agree with their 
ftomachs longer than animal food, which requires more of the gaftric 
acid for its digeftion. 

In this difeafe the Ikin is dry from the increafed abforption of the 
cutaneous lymphatics, the fat is abforbed from the increafed abforption. 
of the cellular lymphatics, the mucus of the lungs is too vifcid to be 
eafily fpit up by the increafed- abforption of the thinner parts of it, the 
membrana fneideriana becomes dry, covered with hardened mucus, 
and at length becomes inflamed and full of apthae, and either thefe 
Houghs, or pulmonary ulcers, terminate the fcene. 

II. The immediate caufe of dropfy is the paralyfis of feme other 
branches of the abforbent fyftem, which are called lymphatics, and 
which open into the larger cavities of the body, or into the cells of 
the cellular membrane ; whence thofe cavities or cells become diftend- 
ed with the fluid, which- is hourly fecreted into them for the purpofe 
of lubricating their furfaces. As is more fully explained in No. 5. of. 
ihe next Section. 
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As thofe lymphatic vefTels confift generally of a long neck or mouth, 
which drinks up its appropriated fluid, and of a conglobate gland, in 
which this fluid undergoes fome change, it happens, that fometimes 
the mouth of the lymphatic, and fometimes the belly or glandular 
part of it, becomes totally or partially paralytic. In the former cafe, 
where the mouths of the cutaneous lymphatics become torpid or qui- 
efcent, the fluid fecreted on the fkih ceafes to be abforbed, and 
erodes the Ikin by its faline acrimony, and produces eruptions termed 
herpes, the difcharge from which is as fait, as the tears, which are 
fecreted too fall to be reabforbed, as in grief, or when the pun&a la- 
crymalia are obftru&ed, and which running down the cheek redden 
and inflame the Ikin. 

When the mouths of the lymphatics, which open on the mucous 
membrane of the noftrils, become torpid, as on walking into the 
air in a frofty morning ; the mucus, which continues to be fecreted, 
has not its aqueous and faline part reabforbed, which running over 
the upper lip inflames it, and has a fait tafte, if it falls on the 
tongue. 

When the belly, or glandular part of thefe lymphatics, becomes 
torpid, the fluid abforbed by its mouth Magnates, and forms a 
tumour in the gland. This difeafe is called the fcrophula. If 
thefe glands fuppurate externally, they gradually heal, as thofe of 
the neck ; if they fuppurate without an opening on the external 
habit, as the mefenteric glands, a he&ic fever enfues, which de- 
ftroys the patient ; if they fuppurate in the lungs, a pulmonary 
confumption enfues, which is believed thus to differ from that 
defcribed in the preceding Seftion, in refped to its feat or proximate 
caufe. 

It is remarkable, that matter produced by fuppuration will lie 
concealed in the body many weeks, or even months, without pro- 
ducing he flic fever ; but as foon as tile w ound io openel, fo as to 
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admit air to the furface of the ulcer, a hedtic fever fupervenes, even, 
in very few hours, which is probably owing to the azotic part 
of the atmofphere rather than to the oxygene ; becaufe thofe me- 
dicines, which contain much oxygene, as the calces or oxydes o£ 
metals, externally applied, greatly contribute to heal ulcers, of thef& 
are the folutions of lead and mercury, and copper in acids, or their 
precipitates. 

Hence when ulcers are to be healed by the firft intention, as it is. 
called, it is neceffary carefully to exclude the air from them. Hence 
we have one caufe, which prevents pulmonary ulcers from healing,, 
which is their being perpetually expofed to the air. 

Both the dark-eyed patients, which are affedted with pulmonary 
ulcers from . deficient venous abforption, as defcribed in Sedtion 
XXVII. 2. and the light-eyed patients from deficient lymphatic ab- 
forption, which we are now treating of, have generally large aper- 
tures of the iris ; thefe large pupils of the eyes are a common mark 
of want of irritability ; and it generally happens, that an increafe of 
fenfibility, that is, of motions in confequence of fenfation, attends 
thefe conftitutions. See Sedt. XXXI. z. Whence inflammations 
may occur in thefe from ftagnated fluids more frequently than in 
thofe conftitutions, which poffefs more irritability and lefs fen.- 
libility. 

Great expeditions in refpedl to the cure of confumptions, as well 
as of many other difeafes, are produced by the very ingenious exer- 
tions of Dr. Beddoes ; who has eftablifhed an apparatus for breathing 
various mixtures of airs or gaffes, at the hot- wells near Briftol, w hie It 
well deferves the attention of the public. 

Dr. Beddoes very ingenioufly concludes, from the florid colour of 
the blood of confumptive patients, that it abounds in oxygene; and 
that the rednefs of their tongues, and lips, and the fine blufh of their 
cheeks ihew the prefence of the fame principle, like flefh reddened 
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by nitre. And adds, that the circumflance of the coufumptions of 
pregnant women being flopped in their progrefs during pregnancy, 
at which time their blood may be fuppofed to be in part deprived of 
its oxygene, by oxygenating the blood of the foetus, is a forceable ar- 
gument in favour of this theory ; which mufl foon be confirmed or 
confuted by his experiments. See Eflay on Scurvy, Confumption, 
&c. by Dr. Beddoes. Murray. London. Alfo Letter to Dr. Darwin, 
by the fame. Murray. London. 
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SECT. XXIX. 

(ON THE RETROGRADE MOTIONS OF THE ABSORBENT SYSTEM. 

I. Account of the ahforbent Jyftem. II. The valves of the abforbent vejfels may f of- 
fer their fluids to regurgitate in fome difeafes. III. Communication from the 
alimentary canal to the bladder by means of the abforbent vejfels. IV. The -phe- 
nomena of diabetes explained. V. i. The phenomena of dropfles explained, 
i. Cafes of the ufe of foxglove. VI. Of cold fweats. VII. Tranflations of 
matter, of chyle, of milk, of urine, operation of purging drugs applied external- 
ly. VIII. Circumftances by which the fluids, that are ejfufed by the retrograde 
motions of the abforbent vejfels, are diftinguijhed. IX. Retrograde motions of 
vegetable juices. X. Objections anfwered. XI. The caufes , which induce the 
retrograde motions of animal vejfels, and the medicines by which the natural 
motions are reftored. 

N. B. The following Section is a tranflation of a part of a Latin thefts written 
by the late Mr. Charles Darwin, which was printed with his prize-dijferta- 

tion on a criterion between matter and mucus in 1780. Sold by Cadell, 

London. 



I. Account of the Ahforbent Syflem. 

1. THE abforbent fyftem of veffels in animal bodies confifts of fe- 
veral branches, differing in refpeft to their fituations, and to the fluids, 
which they abforb. 

The inteftinal abforbents open their mouths on the internal fur- 
faces of the inteftines; their office is to drink up the chyle and the 
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other fluids from the alimentary canal ; and they are termed ladteals, 
to diftinguifh them from the other abforbent veflels,. which have been 
termed lymphatics. 

Thofe,. whofe mouths are difperfed on the external’ (kin, imbibe a 
great quantity of water from the atmofphere, and a part of the per- 
fpirable matter, which does- not evaporate, and are termed cutaneous 
abforbents. 

Thofe, which arife from the internal furface of the bronchia, and 
which imbibe moiflure from the atmofphere, and a part of the bron- 
chial mucus* are called pulmonary abforbents. 

Thofe, which open their innumerable mouths into the cells of the 
whole cellular membrane; - and whofe ufe is to take up the fluid, 
which is poured info thofe cells,- after it has done its office there; may 
be called cellular abforbents. 

Thofe, which arife from the internal furfaces of the membranes,, 
which line the larger cavities of the body, as the thorax, abdomen;- 
ferotum, pericardium, take up the mucus poured into thofe ca- 
vities ; and are diftinguiffied by the names of their- relpedtive 
cavities. 

Whilft thofe, which arife from the internal furfaces of the urinary- 
bladder, gall-bladder, falivary dudts, or other receptacles of fecreted 
fluids, may take their names from thofe fluids; the thinner parts of 
which it is their office to abforb : as urinary, bilious, or falivary ab- 
forbents. 

2. Many of thefe abforbent veflels, both ladteals and lymphatics;-, 
like feme of the veins, are replete with valves: which feem defigued* 
to aflifl: the progrefs of their fluids, or at leaft to prevent their regur- 
gitation;. where- they are fubjedted to the intermitted preflure of the 
mufcular, or arterial aftions in their neighbourhood. 

Thefe valves do not however appear to be neceflary to all the ab- 
forbents, any more than to all the veins; fince they are not found to 
exift in the abforbent lyftem of fiffi; . according to the difcoveries of the 
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ingenious, and much lamented Mr. Hewfon. Philof. Tranf. v. 59, 
Enquiries into the Lymph. Syft. p. 94. 

3. Thefe abforbent veffels are alfo furnifhed with glands, which, 
are called conglobate glands; whofe ufe is not at prefent fufficiently 
inveftigated ; but it is probable that they refemble the conglomerate 
glands both in ftru&ure and in ufe, except that their abforbent 
mouths are for the conveniency of fituation placed at a greater dif- 
tance from the body of the gland. The conglomerate glands open 
their mouths immediately into the fanguiferous veffels, which bring 
the blood, from whence they abforb their refpe&ive fluids, quite up 
to the gland: but thefe conglobate glands collect their adapted fluids 
from very diftant membranes, or cyfts, by means of mouths furnifh- 
ed with long necks for this purpofe; and which are called lafteals, or 
lymphatics. 

4. The fluids, thus collected from various parts of the body, pafs 
by means of the thoracic du£t into the left fubclavian near the ju- 
gular vein ; except indeed that thofe collected from the right fide of 
the head and neck, and from the right arm, are carried into the right 
fubclavian vein : and fometimes even the lymphatics from the right 
fide of the lungs are inferted into the right fubclavian vein ; whilft 
thofe of the left fide of the head open but juft into the fummit of the 
thoracic du£t. 

5. In the abforbent fyftem there are many anaftomofes of the vef- 
fels, which feem of great confequence to the prefervation of health. 
Thefe anaftomofes are difcovered by diffeftion to be very frequent 
between the inteftinal and urinary lymphatics, as mentioned by Mr. 
Hewfon, (Phil. Tranf. v. 58). 

6. Nor do all the inteftinal abforbents feem to terminate in the 

thoracie duft, as appears from fome curious experiments of D. Monro, 
who gave madder to fome animals, having previoufly put a ligature on 
the thoracic dudt, and found their bones, and the ferum of their blood, 
coloured red. . 
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II. The Valves of the Abforbent Syfem may fuffer their Fluids to 
regurgitate in fome Difeafes . 



x. The many valves, which occur in the progrefs of the lymphatic 
and ladteal veflels, would feem iufuperable obffacles to the regurgita- 
tion of their contents. But as thefe valves are placed in veflels, 
which are indued with life, and are themfelves indued with life alfo ; 
and are very irritable into thofe natural motions, which abforb, or 
propel the fluids they contain ; it is poflible, in fome difeafes, where 
thefe valves or veflels are ftimulated into unnatural exertions, or are 
become paralytic, that during the diaftole of the part of the vefiel to 
which the valve is attached, the valve may not fo completely clofe, 
as to prevent the relapfe of the lymph or chyle. This is rendered 
more probable, by the experiments of injecting mercury, or water, or 
fuet, or- by blowing air down thefe veflels ; all which pafs the valves 
very eafily, contrary to the natural courfe of their fluids, when the 
veflels are thus a little forcibly dilated, as mentioned by Dr. Haller, 
Elem. Phyfiol. t. iii. f. 4. 

“ The valves of the thoracic dudt are few, fome aflert they are not 
more than twelve, and that they do not very accurately perform their 
office, as they do not clofe the whole area of the dudt, and thence 
may permit chyle to repafs them downwards. In living animals, 
however, though not always, yet more frequently than in the dead, 
they prevent the chyle from returning. The principal of thefe valves 
is that, which prefides over the infertion of the thoracic du£t, into 
the fubclavian vein ; many have believed this alfo to perform the of- 
fice of a valve, both to admit the chyle into the vein, and to preclude 
the blood from entering the du£t ; but in my opinion it is fcarcely 
fufficient for this purpofe.” Haller, Elem, Phyf. t. vii. p. 226. 
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2. The mouths of the lymphatics feem to admit water to pafs 
through them after death, the inverted way, eafier than the natural 
one ; fince an inverted bladder readily lets out the water with which 
it is filled ; whence it may be inferred, that there is no obftacle at 
the mouths of thefe vefl'els to prevent the regurgitation of their con- 
tained fluids. 

I was induced to repeat this experiment, and having accurately tied 
the ureters and neck of a frefh ox’s bladder, I made an opening at the 
fundus of it ; and then, having turned it infide outwards, filled it 
half full with water, and was furprifed to fee it empty itfelf fo haftily. 
I thought the experiment more appofite to my purpofe by fufpending 
the bladder with its neck downwards, as the lymphatics are chiefly 
fpread upon this part of it ; as fhewn by Dr. Watfon, Ph'ilof. Tranf. 

v. 59 ’ P- 3 9 2 * 

3 . In fome difeafes, as in the diabetes and fcrophula, it is probable- 
the valves themfelves are difeafed, and are thence incapable of pre- 
venting the return of the fluids they fhould fupport. Thus the valves 
of the aorta itfelf have frequently, been found fchirrous, according ta 
the difledtions of Monf. Lieutaud, and have given rife to an inter- 
rupted pulfe, and laborious palpitations, by fuffering a return of part 
of the blood into the heart. Nor are any parts of the body.fo liable 
to fchirrofity as the lymphatic glands and vefl'els, infomuch that 
their fchirrofities have acquired a diftindt name, and been termed 
fchrophula. 

4. There are valves in other parts of the body, analogous to thofe 
of the abforbent fyftem, and which are liable, when difeafed, to re- 
gurgitate their contents : thus the upper and lower orifices of the 
ftomach are clofed by valves, which, when too great quantities of 
warm water have been drank with a defign to promote vomiting,' 
have fometimes refilled the utmoft efforts of the abdominal mufcles, 
and diaphragm : yet, at other times, the upper valve, or cardia, 
eafily permits the evacuation of the contents of the ftomach ; whilft 
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the inferior valve, or pylorus, permits the bile, and other contents of 
the duodenum, to regurgitate into the ftomach. 

5. The valve of the colon is well adapted to prevent the retrograde 
motion of the excrements ; yet, as this valve is poflefled of a living 
power, in the iliac pafiion, either from fpafm, or other unnatural ex- 
ertions, it keeps itfelf open, and either buffers or promotes the retro- 
grade movements of the contents of the inteftines below ; as in rumi- 
nating: animals the mouth of the firft ftomach feems to be fo con- 
ftrufted, as to facilitate or afllft the regurgitation of the food ; the 
rings of the oefophagus afterwards contracting themfelves in inverted 
order. De Haen, by means of a fyringe, forced fo much water into 
the reftum inteftinum of a dog, that he vomited it in a full ftream 
from his mouth ; and in the iliac paflion above mentioned, excre- 
ments and clyfter are often evacuated by the mouth. See Sedtion 
XXV. 15. 

6. The pundta lacrymalia, with the lacrymal lack and nafal duct, 
compofe a complete gland, and much refemble the inteftinal canal • 
the pundta lacrymalia are abforbent mouths, that take up the tears 
from the eye, when they have done their office there, and convey 
them into the noftrils ; but when the nafal dudt is obftrudted, and 
the lacrymal fack diftended with its fluid, on preflure with the finger 
the mouths of this gland (puncta lacrymalia) will readily difgorge the 
fluid, they had previoully abforbed, back into the eye. 

7. As the capillary veflels receive blood from the arteries, and fe- 
parating the mucus, or perfpirable matter from it, convey the re- 
mainder back by the veins ; thefe capillary veflels are a fet of glands, 
in every refpedt fimilar to the fecretory veflels of the liver, or other 
large congeries of glands. The beginnings of thefe capillary veflels 
have frequent anaftomofes into each other, in which circumftance 
they are refembled by the ladteals ; and like the mouths or beginnings 
of other glands, they are a fet of abforbent veflels, which drink up the 
blood which is brought to them by the arteries, as the chyle is drank 
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up by the la£teals: for the circulation of the blood through the capil- 
laries is proved to be independent of arterial impulfe; fince in the blufh 
of lhame, and in partial inflammations, their action is increafed, with- 
out any increafe of the motion of the heart. 

8. Yet not only the mouths, or beginnings of thefe a-nafto’mofing 
capillaries are frequently feen by microfcopes, to regurgitate fome par- 
ticles of blood, during the ftruggles of the animal ; but retrograde 
motion of the blood, in the veins of thofe animals, from the very 
heart to the extremity of the limbs, is obfervable, by intervals, during 
the diftrefies of the dying creature. Haller, Elem. Phyfiol. t. i. 
p. 216. Now, as the veins have perhaps all of them a valve fome- 
where between their extremities and the heart, here is ocular de- 
monftration of the fluids in this difeafed condition of the animal, re- 
pairing through venous valves : and it is hence highly probable, from 
the ftri£teft analogy, that if the courle of the fluids, in the lymphatic 
veflels, could be fubje&ed to microfcopic obfervation, they would alfo, 
in the difeafed Hate of the animal, be feen to repafs the valves, and the 
mouths of thofe veflels, which had previoufly abforbed them, or pro- 
moted their progreflion. 



III. Communication from the Alimentary Canal to the Bladder , by 
means of the Abforbent Vejfels. 

Many medical philofophers, both ancient and modern, have fuf- 
pefted that there was a nearer communication between the ftomach 
and the urinary bladder, than that of the circulation: they were led 
into this opinion from the great expedition with which cold water, 
when drank to excefs, pafles off by the bladder ; and from the fimila- 
rity of the urine, when produced in this hafty manner, with the ma- 
terial that was drank. 
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The former of thefe circumftances happens perpetually to thofe 
who drink abundance of cold water, when they are much heated by 
exercife, and to many at the beginning of intoxication. 

Of the latter, many inftances are recorded by Etmuller, t. xi. 
p. 716. where fimple water, wine, and wine with fugar, and emul- 
lions, were returned by urine unchanged. 

There are other experiments, that feem to demonftrate the exiftence 
of another paflage to the bladder, befides that through the kidneys. 
Thus Dr. Kratzenftein put ligatures on the ureters of a dog, and then 
emptied the bladder by a catheter ; yet in a little time the dog drank 
greedily, and made a quantity of water, (Difputat. Morbor. Halleri. 
t. iv. p. 63.) A fimilar experiment is related in the Philofophical 
Tranfa&ions, with the fame event, (No. 65, 67, for the year 
1670.) 

Add to this, that in Tome morbid cafes the urine has continued to 
pafs, after the fuppuration or total deftrudtion of' the kidneys; of 
which many iuftances are referred to in the Elem. Phyliol. t. vii. 
p. 379. of Dr. Haller. 

From all which it muft be concluded, that lome fluids havepafied 
from the ftomach or abdomen, without having gone through the 
fanguiterous circulation: and as the bladder is fupplied with many 
lymphatics, as defcribed by Dr. Watfon, in the Philof. Tranf. v. 59. 
p. 392. and as no other veflels open into it befides thefe and the ure- 
ters, it feems evident, that the unnatural urine, produced as above, de- 
fcribed, when the ureters were, tied, or the kidneys obliterated, was 
carried into the bladder by the retrograde motions of the urinary 
branch of the lymphatic iyftem. 

The more certainly to afcertain the exiftence of another communi- 
cation between the ftomach and bladder, befides that of the circula- 
tion, the following experiment was made, to which I muft beg your 
patient attention: — A friend of mine (June 14, 177 2) on drinking re- 
peatedly of cold fmall punch, till he began to be intoxicated, made a 
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quantity of colcsurlefs urine. He then drank about two drams of nitre 
diflblved in fome of the punch, and eat about twenty ftalks of boiled 
afparagus: on continuing to drink more of the punch, the next urine 
that he made was quite clear, and without fmell; but in a little time 
another quantity was made, which was not quite fo colourlefs, and 
had a ftrong fmell of the afparagus: he then loft about four ounces of 
blood from the arm. 

The fmell of afparagus was not at all perceptible in the blood, nei- 
ther when frefh taken, nor the next morning, as myfelf and tWo 
others accurately attended to; yet this fmell was ftrongly perceived in 
the urine, which was made juft before the blood was taken from his 
arm. 

Some bibulous paper, moiftened in the ferum of this blood, and 
fuffered to dry, Ihewed no figns of nitre by its manner of burning. 
But fome of the fame paper, moiftened in the urine, and dried, on 
being ignited, evidently Ihewed the prefence of nitre. This blood 
and the urine ftood fome days expofed to the fun in the open air, till 
they were evaporated to about a fourth of their original quantity, and 
began to ftink : the paper, which was then moiftened with the con- 
centrated urine, Ihewed the prefence of much nitre by its manner of 
burning ; whilft that moiftened with the blood Ihewed no fuch ap- 
pearance at all. 

Hence it appears, that certain fluids at the beginning of intoxica- 
tion, find another paflage to the bladder befides the long courfe of the 
arterial circulation ; and as the inteftinal abforbents are joined with the 
urinary lymphatics by frequent anaftomofes, as Hewfon has demon- 
ftrated ; and as there is no other road, we may juftly conclude,- that 
thefe fluids pafs into the bladder by the urinary branch of the lym- 
phatics, which has its motions inverted during the difeafed ftate of the 
animal. 

A gentleman, who had been fome weeks affe&ed with jaundice, 
and whofe urine was in confequence of a very deep yellow, took fome 

cold 
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cold fmall punch, in which was diflolved about a dram of nitre ; he 
then took repeated draughts of the punch, and kept himfelf in a cool 
room, till on the approach of flight intoxication he made a large 
quantity of water ; this water had a flight yellow tinge, as might be 
expedted from a fmall admixture of bile fecreted from the kidneys;, 
but if the whole of it had pafled through the fanguiferous veflels, 
which were now replete with bile (his whole fkin being as yellow as 
gold) would not this urine alio, as well as that he had made for weeks 
before, have been of a deep yellow ? Paper dipped in this water, and 
dryed, and ignited, fhew.ed evident marks of the prefence of nitre,,, 
when . the flame; was- blown, out., 

* - «. t 

* 1 ’[■ 

1 : " . , 

IV. The Phenomena, of the ■ Diabetes explained , and of fame- 

Diarrhoeas.. 

m ft ^ 

. . . . . .V I I * ' ' . r 

The phenomena of many difeafes are only explicable from r the re*- 
trograde. motions of fome of the branches. of the lymphatic fyftem ; as. 
the great and immediate flow of pale, urine in the beginning of drunk* 
ennefs in hyfteric paroxyfms from being expofed to cold. air;, or to 
the influence of fear or anxiety. 

Before we endeavour, to illuftrate thisdodrine, by. defcribing the 
phsenomena of thefe difeafes,. we. muft premife.. one circumftance ; . 
that all the branches of the lymphatic fyftem have a certain fympathy. 
with each other, infomuch that when one. branch is ftimulated into> 
unufual kinds or quantities of motion, fome other branch has its mo- 
tions either increafed, or decreafed,. or inverted at the fame time.. 
This kind of fympathy can only be proved by the concurrent tefti- 
mony of numerous fads,, which will be related in the courfe of the 
work. I fhall only add here, that it is probable, that this fympathy 
does not depend on. any communication of nervous filaments, but oni 

habit 
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habit ; owing to the various branches of this fyftem having frequently 
been ftimulated into a£tion at the fame time. 

There are a thoufand inftances of involuntary motions aflociated in 
this manner ; as in the aft of vomiting, while the motions of the fto- 
mach and oefophagus. are inverted, the pulfations of the arterial fyftem 
by a certain fympathy become weaker ; and when the bowels or kid- 
neys are ftimulated by poifon, a ftone, or inflammation, into more 
violent aftion; the ftomach and oefophagus by 'fympathy invert their 
motions. J - ' 

1. When any one drinks a moderate quantity of vinous fpirit, the 
whole fyftem acts with more energy by confent with the ftomach and 
inteftines, as is feen from the glow on the fkin, and the increafe of 
ftrength and activity ; but when a greater quantity of this inebriating 
material is drank, at- the fame time that the lafteals are excited into 
greater action to abforb it ; it frequently happens, that the urinary 
branch of abforbents, which is connected with the lafteals by many 
anaftomofes, inverts its motions, and a great quantity of pale unani- 
malized urine is difcharged. By this wife contrivance too much of 
an unneceflary fluid is prevented from entering the circulation — This 
may be called the drunken diabetes, to diftinguilh it from the other 
temporary diabetes, which occur in hyfteric dlfeafes, and from con- 
tinued fear or anxiety. 

2. If this idle ingurgitation of too much vinous fpirit be daily prac- 
tifed, the urinary branch of abforbents at length gains ah habit of in- 
verting its motions, whenever the lafteals are much ftimulated ; and 
the whole or a great part of the chyle is thus daily carried to the blad- 
der without entering the circulation, and the body becomes emaci- 
ated. This is one kind of chronic diabetes, and may be diftinguilhed 
from the others by the tafte and appearance of the urine ; which is 
fweet, and the colour of whey, and may be termed the chyliferous 
diabetes. 



3. Many 
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3. .Many children have a fimilar deposition of chyle in their urine, 
from the irritation of worms in their inteftines, which Stimulating the 
mouths of the ladteals into unnatural adtion, the urinary branch of 
the abforbents becomes inverted, and- carries part of the chyle to the 
bladder : part of the chyle alfo has been carried to the iliac and lumbar 
glands, of which instances are recorded by Haller, t. vii. 225. and 
which can be explained on no other theory: but the diSTedtions of the 
lymphatic fyitem of the human body, which have yet been published, 
are not fufticiently extenfive for our purpol'e ; yet if we may reafon 
from comparative anatomy, this translation of chyle to the bladder is 
much illustrated by the account given of this fyStem of veSTels in a 
turtle, by Mr. Hewfon, who obferved, “ That the ladteals near the 
root of the mefentery anaStomofe, fo as to form a net-work, from 
which feveral large branches go into fome confiderable lymphatics ly- 
ing near the fpine; and which can be traced aim o St to the anus, and 
particularly to the kidneys. Philof. Tran'f. v. 59. p. 199 — Enquiries, 
p. 74. 

4. At the fame time that the urinary branch of abforbents, in the 
beginning of diabetes, is excited into inverted adtion, the cellular 
branch is excited by the fympathy above mentioned, into more ener- 
getic adtion ; and the fat, that was before deposited, is reabforbed and 
thrown into the blood veSTels ; where it floats, and was mistaken for 
chyle, till the late experiments of the ingenious Mr. Hewfon demon- 
strated it to be fat. 

This appearance of what was mistaken for chyle in the blood, 
which was drawn from thefe patients, and the obftrudted liver, 
which very frequently accompanies this difeafe, feems to have led 
Dr. Mead to fufpedt the diabetes was owing to a defect of fanguifica- 
tion ; and that the fchirrofity of the liver was the original caufe of it : 
but as the fchirrhusof the liver is moft frequently owing to the fame 
caufes, that produce the diabetes and dropfies ; namely, the great ufe 

S f of 
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of fermented liquors ; there is no .wonder they fhould exift together, 
without being the confequence of each other. 

5. If the cutaneous branch of abforbents gains a habit of being ex- 

cited into ftronger adtion, and imbibes greater quantities of moifture. 
from the atmofphere, at the fame time that the urinary branch has 
its motions inverted, another kind of diabetes is formed, which may 
be termed the aqueous diabetes. In this .diabetes the cutaneous ab- 
forbents frequently imbibe an amazing quantity of atmofpheric moif- 
ture ; infomuch that there are authentic hiftories, where many gallons, 
a day, for many weeks together, above the • quantity that has been 
drank, have been difcharged by urine. . f 

Dr. Keil, in his Medicina Statica, found that he .gained eighteen! 
ounces from the moift air of one night ; and Dr. Percival affirms,, 
that one of his hands imbibed, after being well chafed, near an ounce' 
and half of water, in a quarter of an hour. (Tranfadfc. of the College,. 
London, vol. ii. p. 102). ' Home’s Medic. Fadls, p. 2. fedt. 3. 

The pale urine in hyfterical women, or which is produced by fear 
or anxiety, is a temporary complaint of this kind; and it would in re- 
ality be the fame difeafe, if it was confirmed by habit. 

6. The purging ftools, and pale urine, occafioned by expofing the- 
naked body to cold air, or fprinkling it with cold water, originate 
from a" fimilar caufe; for the mouths of the cutaneous lymphatics, 
being fuddenly expofed to cold become torpid, and ceafe, or nearly 
ceafe, to adt ; whilft, by the fympathy above defcribed, not only the. 
lymphatics of the bladder and inteftines ceafe alfo to abforb the more 
aqueous and faline"part of the fluids fecreted into them but it is 
probable that thefe lymphatics invert their motions, and return the 
fluids, which were previoufly abforbed, into the inteftines and bladder. 
At the very inftant that the body is expofed naked to the cold air, an 
unufual movement is felt in the bowels ; as is experienced by boys 
going into the cold bath : this could not occur from an obftrudtion of 

the 
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the perfpirable matter, fince there is not time for that to be returned 
to the bowels by the courfeof the circulation. 

There is alfo a chronic aqueous diarrhoea, in which the atmofpheric 
moifture, drank up by the cutaneous and pulmonary lymphatics, is 
poured into the inteftines, by the retrograde motions of the lacteals. 
This difeafe is moft fimilar to the aqueous diabetes, and is frequently 
exchanged for it : a diftindt inftance of this is recorded by Benninge- 
rus, Cent. v. Obf. 98. in which an aqueous diarrhoea fucceeded an 
aqueous diabetes, and deftroyed the patient. There is a curious ex- 
ample of this, defcribed by Sympfon (De ReMedica) — “ A young man 
(fays he) was feized with a fever, upon which a diarrhoea came on, 
with great ftupor ; and he refufed to drink any thing, though he was 
parched up with exceifive heat : the better to fupply him with moif- 
ture, I directed his feet to be immerfed in cold water; immediately I 
obferved a wonderful decreafe of water in the veflel, and then an im- 
petuous ftream of a fluid, fcarcely coloured, was difcharged by ftool. 
like a cataradt.” 

7. There is another kind of diarrhoea, 'which has been called cae- 
liaca ; in this difeafe the chyle, drank up by the lacteals of the fmall 
inteftines, is probably poured into the large inteftines, by the retro- 
grade motions of their ladteals: as in the chyliferous diabetes, the 
chyle is poured into the bladder, by the retrograde motions of the 
urinary branch of ablorbents. 

The chyliferous diabetes, like this chyliferous diarrhoea, produces 
fudden atrophy; flnce the nourilhment, which ought to fupply the 
hourly wafte of the body, is expelled by the bladder, or redtum : 
whilft the aqueous diabetes, and the aqueous diarrhoea produce excef- 
five thirft ; becaufe the moifture, which is obtained from the atmo- 
fphere, is not conveyed to the thoracic receptacle, as it ought to be, 
but to the bladder, or lower inteftines ; whence the chyle, blood, 
and whole fyftem of glands, are robbed of their proportion of hu- 
midity. 
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8. There is a third fpecies of diabetes, in which the urine is mu- 
cilaginous, and appears ropy in pouring it from one veflel into another ; 
and will fometimes coagulate over the fire. This difeafe appears by 
intervals, and ceafes again, and feems to be occafioned by a previous 
dropfy in fome part of the body. When fuch a collection is reab- 
forbed, it is not always returned into the circulation; but the fame 
irritation that Rimulates one lymphatic branch to reabforb the depo- 
sited fluid, inverts the urinary branch, and pours it into the Jbladder. 
Hence this mucilaginous diabetes is a cure, or the confequence of a. 
cure, of a worfe difeafe, rather than a difeafe itfelf. 

Dr. Cotunnius gave half an ounce of cream of tartar, every 
morning, to a patient, who had the anafarca ; and he voided a great 
quantity of urine ; a part of which, put over the fire, coagulated, on 
the evaporation of half of it, fo as to look like the white of an egg.. 
De Ifchiade Nervos. 

This kind of diabetes frequently precedes a dropfy ; and has this 
remarkable circumflance attending it, that it generally happens in the 
night ; as during the recumbent Rate of the body,, the fluid, that was 
accumulated in the cellular membrane, or in the lungs, is more rea- 
dily abforbed, as it is lefs impeded by its gravity. I have feen more 
than one inftance of this difeafe. Mr. D. a man in the decline of life,, 
who had long accuRomed himfelf to Spirituous liquor, had fwelled 
legs, and other fymptoms of .approaching anafarca ; about once in a. 
week, or ten days, for feveral. months, he was feized, on going to bed,, 
with great general uneafinefs, which his attendants refembled to am 
hyfleric fit ; and which terminated in a great difcharge of vifcid urines 
his legs "became lefs fwelled, and he continued in better health for 
fome days afterwards. I had not the opportunity to try if this urine- 
would coagulate over the fire, when part of it was evaporated, which; 
I imagine would be the criterion of this kind of diabetes ; as the mu- 
cilaginous fluid depofited in the cells and cyfls of the body, which have 
.no communication with the external air, feems to acquire,, by Ragna- 
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tion, this property of coagulation by heat, which the fecreted mucus 
of the inteftines and bladder do not appear to poffefs; as I have foundi 
by experiment : and if any one fhould fuppofe this coagulable urine, 
was feparated from the blood by the kidneys, he may recoiled!:, that 
in the moft inflammatory difeafes, in which the blood is moft replete*, 
or moft ready to part with the coagulable lymph, none of this appears 
in the urine. 

9. Different kinds of diabetes require different methods of cure. 
For the firft kind, or chyliferous diabetes, after clearing the ftomach 
and inteftines, by ipecacuanha and rhubarb, to evacuate any acid ma- 
terial, which may too powerfully ftimulate the mouths of the ladteals,. 
repeated and large dofes of tindture of cantharides have been much re- 
commended. The fpecific ftimulus of this medicine, on the neck of 
the bladder, is likely to excite the numerous abforbent veflels, which 
are fpread on that part, into ftronger natural adtions, and by that 
means prevent their retrograde ones ; till, by perfifting in the ufe off 
the medicine, their natural habits of motions might again be eftablifh- 
ed. Another indication of cure, requires fuch medicines, as by lin- 
ing the inteftines with mucilaginous fubftances, or with fuch as con- 
fift of fmooth particles, or which chemically deftroy the acrimony off' 
their contents, may prevent the too- great adtion of the inteftinal ab- 
forbents.- For this purpofe, I have found the earth precipitated from', 
a. folution of alum, by means of fixed alcali, given in the dofe of half 
a dram every fix hours, of great advantage, with a few grains of rhu- 
barb, fo as to procure a daily evacuation. 

The food fhould confift of materials that have the leaft ftimulus,. 
with calcareous water, as of Briftol and Matlock ; ' that the mouths off 
the ladteals may be as little Simulated as is neceflary for their proper 
abforption ; left with their greater exertions, fhould be connedted by 
fympathy, the inverted motions of the urinary lymphatics. 

The fame method may be employed with equal advantage in. the 
aqueous diabetes,, fo great is. the lympathy between the Ikin and the 

ftomach. 
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ftomach. To which, however, fome application to the Ikin might 
be ufefully added ; as rubbing the patient all over with oil, to prevent 
the too great adtion of the cutaneous abforbents. I knew’ an ex- 
periment of this kind made upon one patient with apparent ad- 
vantage. 

The mucilaginous diabetes will require the fame treatment, which 
is mofk efficacious in the dropfy, and will be defcribed below. I mud 
add,’ that the diet and medicines above mentioned, are ft rongly re- 
commended by various authors, as by Morgan, Willis, Harris, and 
Etmuller ; but more hiftories of the fuccefsful treatment of thefe 
difeafes are wanting to fully afcertain the mod efficacious methods of 
cure. 

In a letter from Mr. Charles Darwin, dated April 24, 1778, Edin- 
burgh, is the fubfequent paffage: — “ A man who had long laboured 
under a diabetes died yefterday in the clinical ward. He had for fome 
time drank four, and paffed twelve pounds of fluid daily; each pound 
of urine contained an ounce of fugar. He took, without confiderable 
relief, gum kino, fanguis draconis melted with alum* tin&ure of can- 
tharides, iflnglafs, gum arabic, crabs eyes, fpirit of hartfliorn, and eat 
ten or fifteen oyfters thrice a day. Dr. Home, having read my thefis, 
bled him, and found that neither the freffi blood nor the ferum tafted 
fweet. His body was opened this morning — every vifcus appeared in 
a found and natural ftate, except that the left kidney had a very fmall 
pelvis, and that there was a confiderable enlargement of mod of the 
mefenteric lymphatic glands. I intend to infert this in my thefis; as 
it coincides with the experiment, where fome afparagus. wasTat^en^at ■- 
the beginning of intoxication, and its fmell perceived in the urine, 
though not in the blood.” 

The following cafe of chyliferous diabetes is extra&ed from fome 
letters of Mr. Hughs, to whofe unremitted care the infirmary at Staf- 
ford for many years was much indebted. Dated Oftober 10, 
1778. 
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Richard Davis, aged 33., a whitefmith by trade, had drank hard 
by intervals ; was much troubled with fweating of his hands, which 
incommoded him in his occupation, but which ceafed on his frequent- 
ly dipping them in lime. About feven months ago he began to make 
large quantities of water; his legs are oedematous, his belly tenfe, and 
he complains of a riling in his throat, like the globus hyftericus : he 
eats twice as much as other people, drinks about fourteen pints of fmall 
beer a day, befides a pint of ale, fome milk-porridge, and a bafon of 
broth, and he makes about eighteen pints of water a day. 

He tried alum, dragon’s blood, fteel, blue vitriol, and cantharides 
in large quantities, and duly repeated, under the eare of Dr. Under- 
hill, but without any efted ; except that on the day after he omitted 
the cantharides, he made but twelve pints of water, but on the next 
day this good effed ceafed again. 

November, 21. — He made eighteen pints of water, and he now, at 
Dr. Darwin’s requeft, took a grain of opium every four hours, and 
five grains of aloes at nightj. and had a flannel Ihirt given him. 

22. — Made fixteen pints. 23. — Thirteen pints: drinks lefs. 

24. — Increafed the opium to a grain and quarter every four hours : 
he made twelve pints. 

25. — Increafed the opium to a grain and half : he now makes ten 
pints ; and drinks eight pints in a day. 

The opium was gradually increafed during the next fortnight, till 
he took three grains every four hours, but without any further dimu- 
nition of his water. During the ule of the opium he fweat much in 
the nights, fo as to have large drops Hand on his face and all over him. 
The' quantity of opium was then gradually decreafed, but not to- 
tally omitted, as he continued to take about a grain morning and 
evening. 

January 17. — He makes fourteen pints of water a day. Dr. Un- 
derhill now directed him two fcruples of common rofin triturated 

with 
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with as much' fugar, every fix hours ; and three grains of opium 
every night. 

19. — Makes fifteen pints of water: fweats at night. 

21. — Makes feventeen pints of water; has twitchings of his limbs 
in a morning, and pains of his legs: he now takes, a dram of rofin for 
a dofe, and continues the opium. 

23. — Water more coloured, and’ reduced to fixteen pints, and he 
thinks has a brackifh tafte. 

26. — Water reduced to fourteen pints. 

28. — Water thireen pints: he continues the opium, and takes four 
fcruples of the rofin for a dole. 

February 1. — Water twelve pints. 

4.— Water eleven pints : twitchings lefs : takes five fcruples for 
a dofe. 

8. — Water ten pints : has had many {tools. 

12. — Appetite lefs : purges very much. 

After this the rofin either purged him, or would not flay on his 
ftomach ; and he gradually relapfed nearly to his former condition, and 
in a few months funk under the difeafe. 

October 3, Mr. Hughs evaporated two quarts of the water, and 
obtained from.it four, ounces and half of a hard and brittle faccharine 
mafs, like treacle which had been fome time boiled. Four ounces of 
blood, which he took from his arm with defign to examine it, had 
the common appearances, except that the ferum refembled cheefe- 
whey ; and that on the evidenlce of four perfons, two of whom did 
not know what it was they tailed, the ferum had a faltifh tajie. 

From hence it appears, that the faccharine matter, with which the 
urine of thefe patients fo much abounds, does not enter the blood- 
veflels like the nitre and afparagus mentioned above ; but that the- 
procefs of digeftion refembles the procefs of the germination of ve- 
getables, or of making barley into malt ; as the vaft quantity of fugar 
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found in the urine muft be made from the food which he took (which 
was double that taken by others), and from the fourteen pints of 
fmall beer which he drank. And, fecondly, as the ferum of the 
blood was not fweet, the chyle appears to have been conveyed to the 
bladder without entering the circulation of the blood, liiice fo large a 
quantity of fugar, as was found in the urine, -namely, twenty ounces 
a day, could not have previoufly exifted in the blood without being 
perceptible to the tafte. 

November 1. Mr. Hughes diffolved two drams of nitre in a pint of 
a deco&ion of the roots of afparagus, and added to it two ounces of 
tin&ure of rhubarb: the patient took a fourth part of this mixture 
every five minutes, till he had taken the whole. — In about half an 
hour he made eighteen ounces of water, which was very manifeftly 
tinged with the rhubarb; the fmell of afparagus was doubtful. 

He then loft four ounces of blood, the ferum of which was not lo 
opake as that drawn before, but of a yellowifii caft, as the ferum of 
the blood ufually appears. 

Paper, dipped three or four times in the tinged urine and dried 
again, did not fcintillate when it was fet on fire ; but when the flame 
was blown out, the fire ran along the paper for half an inch ; which, 
when the fame paper was unimpregnated, it would not do ; nor when 
the fame paper was dipped in urine made before he took the nitre, and 
dried in the fame manner. 

Paper, dipped in the ferum of the blood and dried in the lame' 
manner as in the urine, did not fcintillate when the flame was blown 
out, but burnt exatftly in the fame manner as the fame paper dipped in 
the ferum of blood drawn from another perfon. 

This experiment, which is copied from a letter of Mr. Hughes, as 
well as the former, feems to evince the exiftence of another paflage 
from the inteftines to the bladder, in this difeafe, befides that of the 
fanguiferous fyftem ; and coincides with the curious experiment re- 
lated in feftion the third, except that the fmell of the afparagus was 
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not here perceived, owing perhaps to the roots having been made ufe 
of inflead of the heads. 

The riling in the throat of this patient, and the twitchings of his 
limbs, feem to indicate fome fimilarity between the diabetes and the 
hyfleric difeafe, befides the great flow of pale urine, which is common 
to them both. 

Perhaps if the mefenteric glands were nicely infpeded in the dif- 
fe&ions of thefe patients; and if the thoracic dud, and the larger 
branches of the ladeals, and if the lymphatics, which arife from the 
bladder, were well examined by injection, or by the knife, the caufe 
of diabetes might be more certainly underflood. 

The opium alone, and the opium with the rofin, feem much to 
have ferved this patient, and might probably have effeded a cure, if 
the difeafe had been flighter, or the medicine had been exhibited, be- 
fore it had been confirmed by habit during the feven months it had 
continued. The increafe of the quantity of water on beginning the 
large dofes of rofin was probably owing to his omitting the morning 
dofes of opium. 



V. The Phenomena of Dropfes explained. 

I. Some inebriates have their paroxyfms of inebriety terminated by 
much pale urine, or profufe fweats, or vomiting, or flools ; others 
have their paroxyfms terminated by flupor, or fleep, without the 
above evacuations. 

The former kind of thefe inebriates have been obferved to be more 
liable to diabetes and dropfy; and the latter to gout, gravel, and le- 
profy. Evoe ! attend ye bacchanalians 1 flart at this dark train of evils, 
and, amid your immodefl jells, and idiot laughter, recoiled, 

Quem Deus vult pevdere, prius dementat. 
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In thofe who are fubjeCt to diabetes and dropfy, the abforbent vef- 
fels are naturally more irritable than in the latter; and by being fre- 
quently difturbed or inverted by violent ftimulus, and by their too 
great fympathy with each other, they become at length either entire- 
ly paralytic, or are only fufceptible of motion from the ftimulus of 
very acrid materials ; as every part of the body, after having been ufed 
to great irritations, becomes lefs affeCted by fmaller ones. Thus we 
cannot diftinguifli objeCts in the night, for fome time after we come 
out of a ftrong light, though the iris is prefently' dilated ; and the air 
of a fummer evening appears cold, after we have been expofed to the 
heat of the day. 

There are no cells in the body, where dropfy may not be produced, 
if the lymphatics ceafe to abforb that mucilaginous fluid, which is 
perpetually depofited in them, for the purpofe of lubricating their 
furfaces. 

If the lymphatic branch, which opens into the cellular membrane, 
either does its office imperfectly, or not at all ; thefe cells become re- 
plete with a mucilaginous fluid, which, after it has ftagnated fome 
time in the cells, will coagulate over the fire ; and is erroneoufly called 
water. Wherever the feat of this difeafe is, (unlefs in the lungs or 
other pendent vifcera) the mucilaginous liquid above mentioned will 
fubfide to the moft depending parts of the body, as the feet and legs, 
when thofe are lower than the head and trunk; for all thefe cells have 
communications with each other. 

When the cellular abforbents are become infenfible to their ufual 
irritations, it moft frequently happens, but not always, that the cuta- 
neous branch of abforbents, which is ftriCtly affociated with them, 
fuffers the like inability. And then, as no water is abforbed from the 
atmofphere, the urine is not only lefs diluted at the time of its fecre- 
tion, and confequently in lefs quantity and higher coloured : but great 
thirft is at the fame time induced, for as no water is abforbed from the 
atmofphere to dilute the chyle and blood, the laCleals and other ab- 

T t 2 ’ forbent 
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forbent veflels, which have not loft their powers, are excited into 
more conftant or more violent action, to fupply this deficiency; 
whence the urine becomes ftill lefs in quantity, and of a deeper colour, 
and turbid like the yolk of an egg, owing to a greater abforption of 
its thinner parts. From this ftronger aftion of thofe abforbents, 
which ftill retain their irritability, the fat is alfo abforbed, and the 
whole body becomes emaciated. This increafed exertion of fome 
branches of the lymphatics, while others are totally or partially -pa- 
ralytic, is refembled by what conftantly occurs in the hemiplagia ; 
when the patient has loft the ufe of the limbs on one fide, he is in- 
ceflantly moving thofe of the other ; for the moving power, not hav- 
ing adcefs to the paralytic limbs, becomes redundant in thofe which 
are not difeafed. 

The paucity of urine and thirft cannot be explained from a greater 
quantity of mucilaginous fluid being depofited in the cellular mem- 
brane : for though thefe fymptoms have continued many weeks, or 
even months, this collection frequently does not amount to more 
than very few pints. Hence alfo the difficulty of promoting copious 
fweats in auafarca is accounted for, as well as the great thirft, paucity 
of urine, and lofs of fat ; fince, when the cutaneous branch of abfor- 
bents is paralytic, or nearly fo, there is already too fmall a quantity 
of aqueous fluid in the blood : nor can thefe torpid cutaneous lympha- 
tics be readily excited into retrograde motions. 

Hence likewife we underftand, why in the afcites, and fome other 
dropfies, there is often no thirft, and no paucity of urine ; in thefe 
cafes the cutaneous abforbents continue to do their office. 

Some have believed, that dropfies were occafioned by the inability 
of the kidneys, from having only obferved the paucity of urine ; and 
have thence laboured much to obtain diuretic medicines ; but it is daily 
obfervable, that thofe who die of a total inability to make water, do 
not become dropfical in confequence of it : Fernelius mentions one, 
who laboured under a perfect fuppreflton of urine during twenty days 

before 
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before his death, and yet had no fymptoms of dropfy. Pathol. 1 . vit. 
c. 8. From the fame idea many phyficians have reftrained their pa- 
tients from drinking, though their third has been very urgent ; and 
fome cafes have been publifhed, where this cruel regimen has been 
thought advantageous: but others of nicer obfervation are of opinion, 
that it has always aggravated the diftreffes of the patient ; and though 
it has abated his fwellings, yet by inducing a fever it has haftened his 
diffolution. See Tranfadtions of the College, London, vol. ii. p. 235. 
Cafes of Dropfy by Dr. G. Baker.. 

The cure of anafarca, fo far as refjpedts the evacuation of the accu- 
mulated fluid, coincides with the idea of the retrograde adtion of the 
lymphatic fyflem. It is well known that vomits, and other drugs,, 
which induce ficknefs or naufea; at the fame time that they evacuate- 
the flomach, produce a great, abforption of the lymph accumulated in 
the cellular membrane. In the operation of a vomit, not only the 
motions of the ftomach and duodenum become inverted, but alfo thofe 
of the lymphatics and ladt'eals, which belong to them; whence a 
great quantity of chyle and lymph is perpetually poured into the fto- 
mach and inteftines, during the operation, and evacuated by. the 
mouth. Now at the fame time,, other branches of. the lymphatic 
fyftem, viz. thofe- which open on.the cellular membrane, are brought 
into more energetic adtion, by the fympathy above mentioned, and an 
increafe of their abforption is produced.. 

Hence repeated vomits, and cupreous falts, and fmall dofes of fquill 
or foxglove, are fo efficacious in this difeafe. And as draftic purges 
adt alfo by inverting the motions of the ladteals ; and thence the other 
branches of lymphatics are induced into more powerful natural adtion, 
by fympathy, and drink up the fluids from, all the cells of the body ; 
and by their anaftomofes, pour them into the ladleal branches ; which, 
by their inverted adtions, return them into the inteftines; and they are 
thus evacuated from the body : — thefe purges alfo are ufed with fuccefs 
in difcharging the accumulated fluid.in anafarca. 



II. The 
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II. The following cafes are related with defign to afcertain the par- 
ticular kinds of dropfy in which the digitalis purpurea, or common 
foxglove, is preferable to -fquill, or other evacuants, and were fir ft 
publifhed in 1780, in a pamphlet entitled Experiments on mucila- 
ginous and purulent Matter, &c. Cadell. London. Other cafes of 
dropfy, treated with digitalis, were afterwards publifhed by Dr. Darwin 
in the Medical TranfaCtions, vol. iii. ixi which there is a miftake in 
refpeCtto the dofe of the powder of foxglove, which fhould have 
been from five grains to one, inftead of from five grains to ten. 



Anafarca of the Lungs. 

1 . A lady, between forty and fifty years of age, had been indif- 
pofed fome time, was then feized with cough and fever, and after- 
wards expectorated much digefted mucus. This expectoration fud- 
denly ceafed, and a confiderable difficulty of breathing fupervened, 
with a pulfe very irregular both in velocity and ftrength ; fhe was 
much diftreffed at firft lying down, and at firft rifing ; but after a 
minute or two bore either of thofe attitudes with eafe. She had no 
pain or' numbuefs in her arms; fhe had no heCtic fever, nor any 
cold fhiverings, and the urine was in due quantity, and of the natu- 
ral colour. 

The difficulty of breathing was twice confiderably relieved by fmall 
dofes of ipecacuanha, which operated upwards and downwards, but 
recurred in a few days : fhe was then directed a decoCtion of foxglove, 
(digitalis purpurea) prepared by boiling four ounces of the frefh leaves 
from two pints of water to one pint ; to which was added two ounces 
of vinous fpirit : fhe took three large fpoonfuls of this mixture every 
two hours, till fhe had taken it four times ; a continued ficknefs fu- 
pervened, with frequent vomiting, and a copious flow of urine : 
thefe evacuations continued at intervals for two or three days, and 

relieved 
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relieved the difficulty of breathing — She had fome relapfes after- 
wards, which were again relieved by the repetition of the decodlion 
of foxglove* 

2. A gentleman, about fixty years of age,, who had been addicted 
to an immoderate ufe of fermented liquors, and had been very cor- 
pulent, gradually loll his ftrength and fleffi, had. great difficulty of 
breathing, with legs fomewhat fwelled, and a very irregular pulfe. 
He was very much diftrefled at firft lying down, and at flrft riling 
from his bed,, yet in a minute or two was eafy in both thofe attitudes. 
He made ftraw-coloured urine in due quantity, and had no pain or 
numbnefs of his arms.' 

He took a large fpoonful of the decoction of foxglove, as above, 
every hour, for ten or twelve fucceffive hours, had inceffant licknefs 
for about two days, and pafled a large quantity of urine ; upon which 
his breath became quite eafy, and the fwelling of his legs fubfided •, 
but as his whole conftitution was already linking from the previous 
intemperance of his life, he did not furvive more than three or four 
months.. 



Hydrops Pericardii. 

3. A gentleman of temperate life and fedulous application to bufi- 
nefs, between thirty and forty years of age, had long been fubjedt, at 
intervals, to an irregular pulfe : a few months ago he became weak, 
with difficulty of breathing, and dry cough. In this lituation a phy- 
fician of eminence directed him to abftain from all animal food and 
fermented liquor, during which regimen all his complaints increafed; 
he now became emaciated, and totally loft his appetite ; his pulfe 
very irregular both in velocity and ftrength; with great difficulty of 
breathing, and fo.me fwelling of his legs ; yet he could lie down ho- 
rizontally in his bed, though he got little fieep, and pafled a due 

8 quantity 
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quantity of urine, and of the natural colour: no fullnefs or hardnefs 
could be perceived about the region of the liver ; and he had no pain 
or numbnefs in his arms. 

One night he had a raoft profufe fweat all over his body and limbs, 
which quite deluged his bed, and for a day or two fomewhat relieved 
his difficulty of breathing, and his pulfe became lefs irregular : this 
copious fweat recurred three or four times at the intervals of five or fix 
days, and repeatedly alleviated his fymptoms. 

He was directed one large fpoonful of the above decodtion of fox- 
glove every hour, till it procured fome confiderable evacuation: after 
he had taken it eleven fucceffive hours he had a few liquid (tools, at- 
tended with a great flow-of urine, which laft had a dark tinge, as if 
mixed with a few drops of blood : he continued fick at intervals for 
two days, but his breath became quite eafy, and his pulfe quite regu- 
lar, the fwelling of his legs difappeared, and his appetit-e and fleep 
returned. 

He then took three grains of white vitriol twice a day, with fome 
bitter medicines, and a grain of opium with five grains of rhubarb 
every night; was advifed to eat fleffi meat, and fpice, as his ftomach 
would bear it, with fmall beer, and a few glafles of wine; and had 
iffues made in his thighs ; and has fuffered no relapfe. 

4. A lady, about fifty years of age, had for fome weeks great dif- 
ficulty of breathing, with very irregular pulfe, and confiderable ge- 
neral debility : (he could lie down in bed, and the urine was in due 
quantity and of the natural colour, and (he had no pain or numbnefs 
of her arms. 

She took one large- fpoonful of the above deco£tion of foxglove 
every hour, for ten or twelve fucceffive hours ; was fick, and made 
a quantity of pale urine for about two days, and was quite relieved 
both of the difficulty of breathing, and the irregularity of her pulfe. 
She then took a grain of opium, and five grains of rhubarb, every 

. night, 
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night, for many weeks; with fome flight chalybeate and bitter medi- 
cines, and has fufFered no relapfe. 



Hydrops Thoracis. 

5. A tradefman, about fifty years of age, became weak and fhort 
of breath, efpecially on increafe of motion, with pain in one arm, 
about the infertion of the biceps mufcle. Ke obferved he fometimes 
in the night made an unufual quantity of pale water. He took calo- 
mel, alum, and peruvian bark, and all his fymptoms increafed : his 
legs began to fwell conflderably; his breath became more difficult, 
and he could not lie down in bed ; but all this time he made a due 
quantity of ftraw- coloured water. 

' The decodtion of foxglove was given as in the preceding cafes, 
which operated chiefly by purging, and feemed to relieve his breath 
for a day or two ; but alfo feemed to contribute to weaken him. — He 
became after fome weeks univerfally dropfical, and died comatous. 

6. A young lady of delicate conflitution, with light eyes and hair, 
and who had perhaps lived too abftemioufly both in refpedt to the 
quantity and quality of what fhe eat and drank, was feized with great 
difficulty of breathing, fo as to threaten immediate death. Her ex- 
tremities were quite cold, and her breath felt cold to the back of one’s 
hand. She had no fweat, nor could lie down for a Angle mement ; 
and had previoufly, and at prefent, complained of great weaknefs and 
pain and numbnefs of both her arms ; had no fwelling of her legs, no 
third:, water in due quantity and colour. Her After, about a year 
before, was afflifted with Amilar fymptoms, was repeatedly blooded, 
and died univerfally dropAcal. 

A grain of opium was given immediately, and repeated every Ax 
hours with evident and amazing advantage ; afterwards a blifter, with 
chalybea-tes, bitters, and eflential oils, were exhibited, but nothing 

U u had 
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had fuch, eminent effect in relieving the difficulty of breathing and 
coldnefs of her extremities as opium, by the ufe of which in a few 
weeks Ihe perfectly regained her health, and has fuffered no relapfe.. 



AJcita. 

7. A young lady of delicate conftitution having been expofed to= 
great fear, cold, and fatigue, by the overturn of a chaife in the night,, 
began with pain and tumour in the right hypochondrium : in a few 
months a fluctuation was felt throughout the whole abdomen, more 
diftinCtly perceptible indeed about the region of the ftomach ; lince 
the integuments of the lower part of the abdomen- generally- become: 
thickened in this difeafe by a degree of anafarca. Her legs were not 
fwelled, no third:, water in due quantity and colour.— She took the 
foxglove fo as to induce ficknefs and ftools,. but without abating; 
the fwelling, and was obliged at length to fubmit to the operation of 
tapping. 

8. A man about fixty-feven, who had long been accuftomed'tO' 
fpirituous potation, had fome time laboured under afcites ; his legs- 
fomewhat fwelled ; his breath eafy in all attitudes 1 no appetite ; great 
third: ; urine in exceedingly fmall quantity, very deep coloured, and! 
turbid ; pulfe equal. He took the foxglove in fuch quantity as vo- 
mited him, and induced ficknefs for two days ; but procured no flow 
of urine, or diminution of his fwelling ; but was thought to leave him* 
confiderably weaker. 

9. A corpulent man, accuftomed to large potation of fermented 
liquors, had vehement cough, difficult breathing, anafarca of his legs, 
thighs, and hands, and confiderable tumour, with evident fluctuation 
of his abdomen ; his pulfe was equal ; his urine in fmall quantity, of 
deep colour,- and turbid. Thefe dwellings had been twice confider- 
ably 
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ably abated by draftic cathartics. He took three ounces of a decoftion 
of foxglove (made by boiling one ounce of the frefh leaves in a pint of 
water) every three hours, for two whole days ; it then began to vo- 
mit and purge him violently, and promoted a great flow of urine ; he 
was by thefe evacuations completely emptied in twelve hours. After 
two or three months all thefe fymptoms returned, and were again 
relieved by the ufe of the foxglove ; and thus in the Ipace of about 
three years he was about ten times evacuated, and continued all that 
time his ufual potations : excepting at firft, the medicine operated 
only by urine, and did not appear confiderably to weaken him — The 
laft time he took it, it had no effect ; and a few weeks afterwards he 
vomited a great quantity of blood, and expired. 



QUERIES. 

1. As the firft fix of thefe patients had a due difeharge of urine, 
and of the natural colour, was not the feat of the difeafe confined to 
feme part of the thorax, and the fwelling of the legs rather a fymp- 
tom of the obftru&ed circulation of the blood, than of a paralyfis of 
the cellular lymphatics of thofe parts ? 

2. When the original difeafe is a general anafarca, do not the cu- 
taneous lymphatics always become paralytic at the fame time with the 
cellular ones, by their greater fympathy with each other ? and hence 
the paucity of urine, and the great thirft, diftinguifli this kind of 
dropfy ? 

3. In the anafarca of the lungs, when the difeafe is not very great, 
though the patients have confiderable difficulty of breathing at their 
firft lying down, yet after a minute or two their breath becomes eafy 
again ; and the fame occurs at their firft rifing. Is not this owing 
to the time neceflary for the fluid in the cells of the lungs to change 

U u 3 its 
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its' place, lb as the leaft to incommode refpiration in the new at- 
titude ? 

4. In the dropfy of the pericardium does not the patient bear the 
horizontal or perpendicular attitude with equal eafe ? Does this cir.- 
cumftance diftinguilh the dropfy of the pericardium from that of the 
lungs and of the thorax ? 

5. Do the univerfal fweats diftinguilh the dropfy of the pericardium, 
or of the thorax ? and thofe, which cover the upper parts of the body- 
only, the anafarca of the lungs ?. 

6. When in the dropfy of the thorax,, the. patient endeavours to lie- 
down, does not the extravafated fluid comprefs the upper parts, of the 
bronchia, and totally preclude the accels of air to every part, of the 
lungs ; whilft in the perpendicular attitude the inferior parts of the 
lungs only are comprefled ? Does not fomething limilar to this occur 
in the anafarca of the lungs, when the. difeafe is very great, and thus, 
prevent thofe patients alfo from lying down ? 

7. As a principal branch of the fourth cervical nerve of the left 
lide, after having joined a branch of the third and' of the fecond cer- 
vical nerves, defending between the fubclavian vein and artery, is 
received in a groove formed for it in the pericardium, and is obliged 
to make a confiderablfe turn outwards to go over the prominent part 
of it, where, the point of the head is lodged, in’ its cour-fe to the dia- 
phragm ; and as the other phrenic nerve of the right lide has a ftraight 
courfe to the diaphragm; and as many other coniiderable branches of 
this fourth pair of cervical' nerves are fpread on the arms; does not a 
pain in the left arm diftinguilh a difeafe of the pericardium, as in the 
angina pedtoris, or in the. dropfy of the pericardium ? and does not a 
pain or weaknefs in both arms diftinguilh the dropfy of the thorax ? 

8. Do not the dropfies of the thorax and pericardium frequently 
exift together, and thus add to the uncertainty and fatality of the 
difeafe ? 



9. Might 
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■ 9. Might not the foxglove be ferviceable in hydrocephalus intenuis,, 
in hydrocele, and in white fvvellings of the joints 2 



VI. Of cold Sweat's. 

There have been hiftories given of chronical immoderate fweat- 
i-ngs, which bear fome analogy to the diabetes. Dr. Willis mentions a* 
lady then living, whofe fweats were for many years fo profufe, that 
all her bed-clothes were not only moiftened, but deluged with them 
every night \ and that many ounces, and fometimes- pints, of this 
fweat, were received in veflels properly placed, as it trickled down her 
body. He adds, that fhe had great thirft, had taken many medicines,, 
and fubmitted to various rules of life, and changes of climate, but 
Rill continued to have thefe immoderate fweats. Pharmac. ration, 
de fudore anglico. 

Dr. Willis has alfo oblerved, that the fudor anglicanus which ap- 
peared in England, in 1483, and continued till 1551, was in fome 
refpefts flmilar to the diabetes ; and as Dr. Caius, who faw this dif- 
eafej mentions the vifeidity, as well as the quantity of thefe fweats, 
and adds, that the extremities were often cold, when the internal parts 
were burnt up with heat and thirft,. with great and fpeedy emaciation, 
and' debility : there is great reafon to believe, that the fluids were ab- 
forbed from the cells of the body by the cellular and cyftic branches 
of the lymphatics,, and poured on the Ikjn by the retrograde motions 
of the cutaneous ones. 

Sydenham has recorded, in the ftationary fever of the year 1685, 
the vifcid fweats flowing from the head, which were probably from 
the fame fource as thofe in the fweating plague above mentioned. 

It is very common in dropfies of the cheft or lungs to have the 
difficulty of breathing relieved by copious fweats, flowing from the 
head and neck. Mr. P. about 50 years of age, had for many weeks 

been. 
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been affli&ed with anafarca of his legs and thighs, attended with dif- 
ficulty of breathing ; and had repeatedly been relieved by fquill, other 
bitters, and chalybeates. — One night the difficulty of breathing became 
fo great, that it was thought he mull have expired; but fo copious a 
fweat.came out of his head and neck, that in a few hours fome pints, 
by eftimation, were wiped off from thofe parts, and his breath was for 
a time relieved. This dyfpnoea and thefe fweats recurred at intervals, 
and after fome weeks he ceafed to exift. The Ikin of his head and neck 
felt cold to the hand, and appeared pale at the time thefe fweats flowed 
fo abundantly ; which is a proof, that they were produced by an inverted 
motion of the abforbents of thofe parts : for fweats, which are the con- 
fequence of an increafed action of the fanguiferous fyftem, are always at- 
tended with a warmth of the Ikin, greater than is natural, and a more 
florid colour ; as the fweats from exercife, or thofe that fucceed the cold 
fits of agues. Can anyone explain how thefe partial fweats ffiould relieve 
the difficulty of breathing in anafarca, but by fuppofing that the pul- 
monary branch of ablorbents drank up the fluid in the cavity of the tho- 
rax, or in the cells of the lungs, and threw it on the Ikin, by the retro- 
grade motions of the cutaneous branch ? for, if we could fuppofe, that 
the increafed a&ion of the cutaneous glands or capillaries poured upon 
the Ikin this fluid, previoufly abforbed from the lungs ; why is not the 
whole furface of the body covered with fweatr why is not the Ikin. 
warm ? Add to this, that the fweats above mentioned were clammy 
or glutinous, which the condenfed perfpirable matter is not ; whence 
it would feem to have been a different fluid from that of common 
perfpiration. 

Dr. Dobfon, of Liverpool, has given a very ingenious explanation of 
the acid fweats, which he obferved in a diabetic patient — he thinks part 
of the chyle is fecreted by the Ikin, and afterwards undergoes an ace- 
tous fermentation. — Can the chyle get thither, but by an inverted 
motion of the cutaneous lymphatics i in the fame manner as it is car- 

■2 ried 
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ried to the bladder, by the inverted motions of the urinary lymphatics. 
Medic. Obfervat. and Enq. London, vol. v. 

Are not the cold fweats in fome fainting fits, and in dying people r 
owing to an inverted motion of the cutaneous lymphatics l for in' 
thefe there can be no increafed arterial or glandular action. 

Is the difficulty of breathing, arifing from anarfaca of the lungs, 
relieved by fweats from the head and neck ; whilft that difficulty of 
breathing, which arifes from a dropfy of the thorax, or pericardium,, 
is never attended with thefe fweats of the head ? and thence can thefe 
dileafes be diftinguiffied’from each other ? Do the periodic returns of- 
nocturnal afthma rife from a temporary dropfy of the lungs, collected 
during their more torpid ftate in found, fleep, and then re-abforbed by 
the vehement efforts of the difordered organs of refpiration, and car- 
ried off by the copious fweats about the head and neck ? 

More extenfive and accurate diffe&ions of the lymphatic fyfterrt 
are wanting to enable us to unravel thefe knots of fcience. 



VII. Tranjlations of Matter , of Chyle, of Milk , of XJrlne. Operation; 
of purging Drugs applied externally. 

1. The tranflations of matter from one part of the body to another, 
can only receive an explanation from the do&rine of the occafional re- 
trograde motions of fome branches of the lymphatic fyftem : for how 
can matter, abforbed and mixed with the whole mafs of blood, be fo 
haflily collected again in any one part ? and is it not an immutable 
law, in animal bodies-, that each gland can fecrete no other, but its 
own proper fluid ? which, is, in part, fabricated in the very gland by 
an animal procefs, which it there undergoes : of thefe purulent tranf- 
lations innumerable and very remarkable inftances are recorded. 
z. The chyle, which is feen among the materials thrown up by vio- 
lent 
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lent vomiting, or in purging flools, can only come thither by its 
having been poured into the bowels by the inverted motions of the 
lafteals : for our aliment is not converted into chyle in the homach or 
intehines by a chemical proce’fs, but is made in the very mouths of 
the la&eals; or in the mefenteric glands; in the fame manner as other 
lecreted fluids are made by an animal procefsin their adapted glands. 

Here a curious phaenomenon in the exhibition of mercury is worth 
explaining : — If a moderate dofe of calomel, as flx or 'ten grains, be 
fwallowed, and within one or two days a cathartic is given, a faliva- 
tion is prevented : but after three or four days, a falivation having 
come on, repeated purges every day, for a week or two, are required 
to eliminate the mercury from the conhitution. For this acrid mer 
tallic preparation, ;bei.ng abforbed by the mouths of the ladteals, con- 
tinues, for a time arrehed by the mefenteric glands, (as the variolous 
or venereal poifons fwell the fubaxillar or iuguinal glands): which, 
during the operation of a cathartic, is returned into the intehines by 
the inverted action of the la&eals, and thus carried out of the fyhem. 

Hence we underhand the ule of vomits or purges, to thofe who 
have fwallowed either .contagious or poifonous materials, even though 
exhibited a day or even two days after fuch accidents ; namely, that 
by the retrograde motions of the lafteals and lymphatics, the material 
hill arrehed in the mefenteric, or other glands, may be eliminated 
from the body. 

3. Many inhances of milk and chyle found in ulcers are given by 
Haller, El. Phyfiol. t. vii. p. 12, 23, which admit of no other expla- 
nation than by fuppofing, that the chyle, imbibed by one branch of the 
-abforbent fyhem, was carried to the ulcer, by the inverted motions of 
another branch of the fame fyhem. 

4. Mrs. P. on the fecond day after delivery, wasfeized with a vio- 
lent purging, in which, though ^opiates, mucilages, the bark, and 
tehacea were profufely ufed, continued many days, till at length the 
recovered. During the time clfifhis purging, no milk could be drawn 

from 
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from her breafts ; but the ftools appeared like the curd of milk broken 
into fmall pieces. I11 this cafe, was not the milk taken up from the 
follicles of the pedtoral glands, and thrown on the inteftines, by a re- 
trogreffion of the inteftinal abforbents ? for how can we for a moment 
fufpedt that the mucous glands of the inteftines could feparate pure 
milk from the blood ? Doctor Smelly has obferved, that loofe ftools, 
mixed with milk, which is curdled in the inteftines, frequently re- 
lieves the turgefcency of the breafts of thofe who ftudioufly repel 
their milk. Cafes in Midwifery, 43, No. 2. 1. 

5. J. F. Meckel obferved in a patient, whofe urine was im fmall 
quantity and high coloured, that a copious fweat under the arm-pits, 
of a perfe&ly urinous fmell, ftained the linen; which ceafed again 
when the ufual quantity of urine was difcharged by the urethra. Here 
we muft believe from analogy, that the urine was firft fecreted in the 
kidneys, then re-abforbed by the increafed action of the urinary lym- 
phatics, and laftly carried to the axillae by the retrograde motions of 
the lymphatic branches of thofe parts. As in the jaundice it is ne- 
ceflary, that the bile fhould firft: be fecreted by the liver, and re-ab- 
forbed into the circulation, to produce the yellownefs of the fkin; as 
was formerly demonftrated by the late Dr. Monro, (Edin. Medical 
Eflays) and-if in this patient the urine had been re-abforbed into the 
mafs of blood, as the bile in the jaundice, why was it not dete&ed in 
other parts of the body, as well as in the arm-pits ? 

6. Cathartic and vermifuge medicines applied externally to the ab- 
domen, feem to be taken up by the cutaneous branch of lymphatics, 
and poured on the inteftines by the retrograde motions of the la&eals, 
without having pafied the circulation. 

For when the draftic purges are taken by the mouth, they excite 
the ladteals of the inteftines into retrograde motions, as appears from 
the chyle, which is found coagulated among the faeces, as was fhewn 
above, (feft 2 and 4.) And as the cutaneous lymphatics are joined 
with the lafteals of the inteftines, by frequent anaftomofes ; it would 

X x be 
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be more extraordinary, when a ftrong purging drug, abforbed by the 
lkin, is carried to the anaftomofmg branches of the lafteals unchanged, 
if it fhould not excite them into retrograde aftion as efficacioufly, as 
if it was taken by the mouth, and mixed with the food of the llo- 
mach. 



VIII. Circumjlances by which the Fluids , that are effufed by the retro* 
grade Motions of the abforbent Fejfels , are difinguifhed. 

i. We frequently obferve an unufual quantity of mucus or other 
fluids in fome difeafes, although the a&ion of the glands, by which 
thofe fluids are leparated from the blood, is not unufually increafed ; 
but when the power of abforption aloue is diminifhed. Thus the ca- 
tarrhal humour from the noftrils of fome, who ride in frofty weather; 
and the tears, which run down the cheeks of thofe, who have an ob- 
ftru&ion of the pun&a lacrymalia ; and the ichor of thofe phagedenic 
ulcers, which are not attended with inflammation, are all inltances of 
this circumftance. 

Thefe fluids however are eafily diftinguilhed from others by their 
abounding in ammoniacal or muriatic falts; whence they inflame the 
circumjacent lkin: thus in the catarrh the upper lip becomes red and 
fwelled from the acrimony of the mucus, and patients complain of 
the faltnefs of its tafte. The eyes and cheeks are red with the corro- 
five tears, and the ichor of fome herpetic eruptions erodes far and wide 
the contiguous parts, and is pungently fait to the tafte, as fome pa- 
tients have informed me. 

Whilft, on the contrary, thofe fluids, which are effufed by the re- 
trograde a&ion of the lymphatics, are for the molt part mild and in- 
nocent; as water, chyle, and the natural mucus : or they take their 
properties from the materials previoufly abforbed, as in the coloured 

or 
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or vinous urine, or that fcented with afparagus, defcribed be- 
fore. 

2. Whenever the fecretion of any fluid is increafed, there is at the 
fame time an increafed heat in the part; for the fecreted fluid, as the 
bile, did not previoufly exifl: in the mafs of blood, but a new combi- 
nation is produced in the gland. Now as folutions are attended with 
cold, fo combinations are attended with heat ; and it is probable the 
fum of the heat given out by all the fecreted fluids of animal bodies 
may be the caufe of their general heat above. that of the atmofphere. 

Hence the fluids derived from increafed fecretions are readily diftin- 
guifhed from thofe originating from the retrograde motions of the 
lymphatics: thus an increafe of heat either in the difeafed parts, or 
diffufed over the whole body, is perceptible, when copious bilious 
lfools are confequent to an inflamed liver ; or a copious mucous faliva- 
tion from the inflammatory angina. 

3. When any fecreted fluid is produced in an unufual quantity, 
and at the fame time the power of abforption is increafed in equal pro- 
portion, not only the heat of the gland becomes more intenfe, but the 
fecreted fluid becomes thicker and milder, its thinner and faline parts 
being re-abforbed : and thefe are diftinguifliable both by their greater 
confidence, and by their heat, from the fluids, which are effufed by 
the retrograde motions of the lymphatics ; as is obfervable towards the 
termination of gonorrhoea, catarrh, chincough, and in thofe ulcers, 
which are faid to abound with laudable pus. 

4. When chyle is obferved in ftools, or among the materials eject- 
ed by vomit, we may be confident it muft have been brought thither 
by the retrograde motions of the ladteals ; for chyle does not previoufly 
exifl; amid the contents of the inteftines, but is made in the very 
mouths of the lafreals, as was before explained. 

5. When chyle, milk, or other extraneous fluids are found in 
the urinary bladder, or in any other excretory receptacle of a gland ; 
no one can for a moment believe, that thefe have been collected from 

X x 2 the 
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the mate of blood by a morbid fecretion, as it contradi&s all ana- 
logy. 

Aurea durs , 

Mala ferant quercus? Narcifco floreat alnus? 

Pinguia corticibus fudent eledra myricae ? 

Virgil, 



IX. Retrograde Motions of Vegetable Juices. 

There are befides fome motions of the fap in vegetables, which 
bear analogy to our prefent fubjed j and as the vegetable tribes are by 
many philofophers held to be inferior animals, it may be a matter of 
curiofity at leaft to obferve, that their abforbent vefiels feem evidently, 
at times, to be capable of a retrograde motion. Mr. Perault cut off 
a forked branch of a tree, with the leaves on ; and inverting one of 
the forks into a veifel of water, obferved, that the leaves on the other 
branch continued green much longer than thofe of a fimilar branch, 
cut off from the fame tree ; which thews, that the water from the 
veflel was carried up one part of the forked branch, by the retrograde 
motion of its velfels, and fupplied nutriment fome time to the other 
part of the branch, which was out of the water. And the celebrated 
Dr. Hales found, by numerous very accurate experiments, that the 
fap of trees rofe upwards during the warmer hours of the day, and in 
part defeended again during the cooler ones. Vegetable Statics. 

It is well known that the branches of willows, and of many other 
trees, will either take root in the earth or engraft on other trees, 
fo as to have their natural diredion inverted, and yet flourifh with 
vigour. 

Dr. Hope has alfo made this pleafing experiment, after the manner 
of Hales — he has placed a forked branch, cut from one tree, ered be- 
tween two others ; then cutting off a part of the bark from one fork 
4 ' applied 
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applied it to a fimilar branch of one of the trees in its vicinity ; and 
the fame of the other fork ; fo that a tree is feen to grow fufpended in 
the air, between two other trees; which fupply their fofter friend 
with due nourifhment. 

Mirauturque novas frondes, et non fua poma.. 

All thefe experiments clearly evince, that the juices of vegetables 
can occafionally pafs either upwards or downwards in their abforbent 
fyftem of veflels. 



X. Objections anfwered. 

The following experiment, at firfl: view, would feem to invalidate 
this opinion of the retrograde motions of the lymphatic veflels, in 
fome difeafes. 

About a gallon of milk having been given to an .hungry fwine, he 
was fuffered to live about an hour, and was then killed by a Aroke or 
two on his head with an axe. — On opening his belly the la&eals were 
well feen filled with chyle; on irritating many of the branches of 
them with a knife, they did not appear to empty themfelves haftily ; 
but they did however carry forwards their contents in a little time. 

I then pafled a ligature round feveral branches of la&eals, and irri- 
tated them much with a knife beneath the ligature, but could not 
make them regurgitate their contained fluid into the bowels. 

I am not indeed certain, that the nerve was not at the fame time 
included in the ligature, and thus the lymphatic rendered unirritable 
or lifelefs ; but this however is certain, that it is not any quantity of 
any Aimulus, which induces the veflels of animal bodies to revert 
their motions ; but a certain quantity of a certain flimulus, as appears 
from wounds in the ftomach, which do not produce vomiting; and 
wounds of the inteftines, which do not produce the cholera morbus. 

At 
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At Nottingham, a few years ago, two Ihoemakers quarrelled, and 
one of them with a knife, which they ufe in their occupation, {tabbed 
his companion about the region of the ftomach. On opening the ab- 
domen of the wounded man after his death the food and medicines 
he had taken were in part found in the cavity of the belly, on the 
outfide of the bowels ; and there was a wound about half an inch long 
at the bottom of the ftomach ; which I fuppofe was diftended with 
liquor and food at the time of the accident ; and thence was more li- 
able to be injured at its bottom : but during the whole time he lived, 
which was about ten days, he had no efforts to vomit, nor ever even 
complained of being lick at the ftomach 1 Other cafes fimilar to this 
are mentioned in the philofophical tranfa&ious. 

Thus, if you vellicate the throat with a feather, naufea is produced ; 
if you wound it with a penknife, pain is induced, but not ficknefs. 
So if the foies of the feet of children or their armpits are tickled, 
convulfive laughter is excited, which ceafes the moment the hand is 
applied, fo as to rub them more forcibly. 

The experiment therefore above related upon the la&eals of a 
dead pig,-which were included in a ftritt ligature, proves nothing ; as 
it is not the quantity, but the kind of ftimulus, which excites the 
lymphatic veflels into retrograde motion. 



XI. The Caufes which Induce the retrograde Motions of animal Veffels ; 
and the Medicines by which the natural Motions are rejlored. 

1 . Such is the conftru&ion of animal bodies, that all their parts, 
which are fubje&ed to lefs ftimuli than nature defigned, perform their 
funttions with lefs accuracy: thus, when too watery or too acefcent 
food is taken into the ftomach, indigeftion, and flatulency, and heart- 
burn fucceed. 

2 . Another law of irritation, connate with our exiftence, is, that 

all 
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all thofe parts of the body, which have previoufly been expo fed to too 
great a quantity of fuch ftimuli, as ftrongly affeCt them, become for 
fome time afterwards difobedient to the natural quantity of their adapt- 
ed ftimuli. — Thus the eye is incapable of feeing objects in an obfcure 
room, though the iris is quite dilated, after having been expofed to 
the meridian fun. 

3. There is a third law of irritation, that all the parts of our bodies, 
which have been lately fubje&ed to lefs ftimulus, than they have been 
accuftomed to, when they are expofed to their ufual quantity of fti- 
mulus, are excited into more energetic motions : thus when we come 
from a dufky cavern into the glare of daylight, our eyes are dazzled 1 
and after emerging from the cold bath, the fkin becomes warm and' 
red. 

4. There is a fourth law of irritation, that all the parts of our 
bodies, which are fubjeCted to ftill ftronger ftimuli for a length of time, 
become torpid, and refufe to obey even' thefe ftronger ftimuli ; and 
thence do their offices very imperfectly. — Thus, if any one looks 
earneftly for fome minutes on an area, an inch diameter,, of red filk, 
placed on a ftieet of white paper, the image of the filk will gradually 
become pale, and at length totally vanifh. 

5. Nor is it the nerves of fenfe alone, as the optic and auditory 
nerves, that thus become torpid, when the ftimulus is withdrawn or 
their irritability decreafed ; but the motive mufcles, when they are 
deprived of their natural ftimuli, or of their irritability, become torpid 
and paralytic ; as is feen in the tremulous hand of the drunkard in a 
morning ; and in the awkward ftep of age. 

The hollow mufcles alfo, of which the various veftels of the body 
are conftructed, when they are deprived of their natural ftimuli, or of 
their due degree of irritability, not only become tremulous, as the ar- 
terial. pulfations of dying people; but alfo frequently invert their 
motions, as in vomiting, in hyfteric fuffocations,. aud diabetes above 
defcribed. 
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I muft beg.your patient attention, for a few moments whilft I en- 
deavour to explain, how the retrograde aftions of our hollow mufcles 
are the confequence of their debility; as the tremulous adions of the 
folid mufcles are the confequence of their debility. When, through 
fatigue, a mufcle can ad no longer ; the antagonift mufcles, either by 
their inanimate elafticity, or by their animal adion, draw the limb 
into a contrary direction : in the folid mufcles, as thofe of locomotion, 
their adions are aflociated in tribes, which have been accuftomed to 
fynchronous adion only; hence when they are fatigued, only a Angle 
contrary effort takes place; which is either tremulous, when the fa- 
tigued mufcles are again immediately brought into action ; or it is a 
pandiculation, or firetching, where they are not immediately again 
brought into adion. 

Now the motions of the hollow mufcles, as they in general pro- 
pel a fluid along their cavities, are aflociated in trains, which have 
been accuftomed to fucceflive actions: hence when one ring of fuch 
a mufcle is fatigued from its too great debility, and is brought into 
retrograde adion, the next ring from its affociation falls fucceflively 
into. retrograde adion ; and fo on throughout the whole canal. See 
Sea. XXV. 6 . 

6 . But as the retrograde motions of the ftomach, oefophagus, and 
fauces in vomiting are, as it were, apparent to the eye; we fhall 
confider this operation more minutely, that the fimilar operations 
in the more recondite parts of our fyftem may be eafier underftood. 

From certain naufeous ideas of the mind, from an ungrateful tafte 
in the .mouth, or from foetid fmells, vomiting is fometimes inftantly 
excited ; or even from a ftroke on the head, or from the vibratory 
motions of a fhip; all which originate from aflociation, of fy mpathy. 
See Sed. XX. on Vertigo. 

But when the ftomach is fubjeded to a lefs ftimulus than is na- 
tural, according to the firft law of irritation mentioned above, 
its motions become difturbed, as in hunger; firft pain is produced, 

then 
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then ficknefs, and at length vain efforts to vomit, as many authors 
inform us. 

But when a great quantity of wine, or of opium, is fallowed, 
the retrograde motions of the Romach do not occur till after feveral 
minutes, or even hours ; for when the power of fo Rrong a Rimulus 
ceafes, according to the fecond law of irritation, mentioned above, 
the periffaltic motions become tremulous, and at length retrograde ; 
as is well known to the drunkard, who on the next morning has 
flcknefs and vomitings. 

When a Rill greater quantity of wine, or of opium, or when nau- 
feous vegetables, or flrong bitters, or metallic falts, are taken into the 
Romach, they quickly induce vomiting ; though all thefe in lefs 
dofes excite the Romach into more energetic aCtion, and flrengthen 
the digeRion ; as the flowers of chamomile, and the vitriol of zinc : 
for, according to the fourth law of irritation, the Romach will not 
long be obedient to a Rimulus fo much greater than is natural; but 
its action becomes firR tremulous and then retrograde. 

O 

7. When the motions of any veflels become retrograde, lefs heat 
of the body is produced ; for in paroxyfms of vomiting, of hyfleric 
affections, of diabetes, of aRhma, the extremities of the body are cold ; 
hence we may conclude, that thefe fymptoms arife from the debility 
of the parts in aCtion ; for an increafe of mufcular aCtion is always 
attended with increafe of heat. 

8. But as animal debility is owing to defect of Rimulus, or to defect 
of irritability, as fhewn above, the method of cure is eafily deduced : 
when the vafcular mufcles are not excited into their due aCtion by 
the natural Rimuli, we fhould exhibit thofe medicines, which poflefs a 
Rill greater degree of Rimulus ; amongR thefe are the foetids, the vo- 
latiles, aromatics, bitters, metallic falts, opiates, wine, which indeed 
fliould be given in fmall dofes, and frequently repeated. To thefe 
Riould be added conRant, but moderate exercife, cheerfulnefs of mind, 
and change of country to a warmer climate ; and perhaps occafionally 
the external Rimulus of bliRers. 

Y y I* 
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It is alfo frequently ufeful to diminifh the quantity of natural 
ftimulus for a fhort time, by which afterwards the irritability of 
the fyftem becomes increafed ; according to the third law of irritation 
above-mentioned, hence the ufe of baths fomewhat colder than ani- 
mal heat, and of equitation in the open air. 

The catalogue of difeafes owing to the retrograde motions of lymphatics 
is here omitted , as it will appear in the fecond volume of this work. 

! The following is the conclufion to this thefts of Mr. Charles 
Darwin. 

Thus have I endeavoured in a concife manner to explain the nu- 
merous difeafes, which deduce their origin from the inverted motions 
of the hollow mufcles of our bodies : and it is probable, that Saint 
Vitus’s dance, and the Hammering of fpeech, originate from a fimilar 
inverted order of the aflociated motions of fome of the folid mufcles ; 
which, as it is foreign to my prefent purpofe, I (hall not here difcufs. 

I beg, illuftrious profeffors, and ingenious fellow-ftudents, that 
you will recollect how difficult, a talk I have attempted, to evince the 
retrograde motions of the lymphatic veffels, when the veffels them- 
felves for fo many ages efcaped the eyes and glalTes of philofophers : 
and if you are not yet convinced of the truth of this theory, hold, I 
entreat you, your minds in fufpenfe, till Anatomy draws her fword 
with happier omens, cuts afunder the knots, which entangle Phy^ 
siology ; and, like an augur infpe&ing the immolated victim, an- 
nounces to mankind the wifdom of HEAVEN. 
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SECT. XXX. 



PARALYSIS OF THE LIVER AND KIDNEYS. 



«. Bile-duRs lefs irritable after having been Jlimulated much. 2. Jaundice from 
paralyfts of the bile dulls cured by eleHric fhocks. 3. From bile-ftones. Expe- 
riments on bile-Jlones. Oil vomit. 4. Palfy of the liver , two cafes. 5. Schir- 
rofity of the liver. 6 . Large livers of geefe. II. Paralyfts of the kidneys , 
III. Story of Prometheus. 

1 . FROM the ingurgitation of fpirituous liquors into the ftomach 
and duodenum, the termination of the common bile-dud in that 
bowel becomes ftimulated into unnatural action, and a greater quan- 
tity of bile is produced from all the fecretory vefiels of the liver, by 
the affociation of their motions with thofe of their excretory duds ; 
as has been explained in Sedion XXIV. and XXV. but as all parts 
of the body, that have been affeded with ftronger ftimuli for any 
length of time, become lefs fufceptible of motion, from their natural 
weaker ftimuli, it follows, that the motions of the fecretory vefiels, 
and in confequence the fecretion of bile, is lefs than is natural during 
the intervals of fobriety. 2. If this ingurgitation of fpirituous liquors 
has been daily continued in confiderable quantity, and is then fud- 
denly intermitted, a languor or paralyfis of the common bile-dud is 
induced ; the bile is prevented from being poured into the inteftines ; 
and as the bilious abforbents are ftimulated into ftronger adion by its 
accumulation, and by the acrimony or vifcidity, which it acquires by 
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delay, It is abforbed, and carried to the receptacle of the chyle ; or 
otherwife the fecretory vellels of the liver, by the above-mentioned 
ftimulus, invert their motions, and regurgitate their contents into 
the blood, as fometimes happens to the tears in the lachrymal fack, 
fee Se£t. XXIV. 2. 7. and one kind of jaundice is brought on. 

There is reafon to believe, that the bile is moft frequently returned 
into the circulation by the inverted motions of thefe hepatic glands, 
for the bile does not feem liable to be ablorbed by the lymphatics, 
for it foaks through the gall-dudts, and is frequently found in the 
cellular membrane. This kind of jaundice is not generally attended 
with pain, neither at the extremity of the bile-dudt, where it enters 
the duodenum, nor on the region of the gall-bladder. 

Mr. S. a gentleman between 40 and 50 years of age, had had the 
jaundice about fix weeks, without pain, ficknefs, or fever ; and had 
taken emetics, cathartics, mercurials, bitters, chalybeates, eflential 
oil, and ether, without apparent advantage. On a fuppofition that 
the obftru&ion of the bile might be owing to the paralyfis,. or torpid 
adfion of the common bile-dudf, and the llimulants taken into the 
ftomach feeming to have no efFedt, I dire&ed half a fcore fmart 
eleflric {hocks from a coated bottle, which held about a quart, to 
be palled through the liver, and along the courfe of the common gall- 
du£t, as near as could be gueffed, and on that very day the ftools 
became yellow ; he continued the eledtric Ihocks a few days more, 
and his {kin gradually became clear. 

3. The bilious vomiting and purging, that afledts fome people by 
intervals of a few weeks, is a lefs degree of this difeafe ; the bile-dudt 
is lefs irritable than natural, and hence the bile becomes accumulated 
in the gall-bladder, and hepatic dudts, till by its quantity, acrimony or 
vifcidity, a greater degree of irritation is produced, and it is fuddenly 
evacuated, or laftly from the abforption of the more liquid parts of 
the bile, the remainder becomes infpiflated, and chryftallizes into, 
4 maffes 
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mafies too large to pafs, and forms another kind of jaundice, where 
the bile-duct is not quite paralytic, or has regained its irritability. 

This difeafe is attended with much pain, which at firft is felt at the 
pit of the ftomach, exactly in the centre of the body, where the bile— 
du£t enters the duodenum ; afterwards, when the fize of the bile- 
ftones increafe, it is alfo felt on the right fide, where the gall-bladder 
is fituated. The former pain at the pit of the ftomach recurs by in- 
tervals, as the bile-ftone is pulhed againft the neck of the du£t ; like 
the paroxyfms of the ftone in the urinary bladder, the other is a more 
dull and conftant pain. 

Where thefe bile-ftones are too large to pafs, and the bile-du&s 
poflefs their fenfibility, this becomes a very painful and hopelefs 
difeafe. I made the following experiments with a view to their 
chemical folution. 

Some fragments of the fame bile-ftone were put into the weak 
fpirit of marine fait, which is fold in the Ihops, and into folution of 
mild alcali; and into a folution of cauftic alcali ; and into oil of tur- 
pentine ; without their being difl'olved. All thefe mixtures were 
after fome time put into a heat of boiling water, and then the oil of 
turpentine difl'olved its fragments of bile-ftone, but no alteration 
was produced "upon thofe in the other liquids except fome change of 
their colour. 

Some fragments of . the fame bile-ftone were put into vitriolic 
aether, and were quickly difl'olved without additional heat. Might 
not aether mixed with yolk of egg or with honey be given advan- 
tageoufly in bilious concretions - ? 

I have in two inftances feen from 30 to 50 bile-ftones come 
away by ftool, about the 'fize 1 of large peafe, after having given fix 
grains of calomel- in the evening, and four ounces of oil of almonds 
or olives on the fucceeding morning. .1 have alio given half a pint of 
good olive or almond oil as an emetic during the painful fit, and 

repeated 
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repeated it in half an hour, if the firft did not operate, with frequent 
good effeft. 

4. Another difeafe of the liver, which I have feveral times ob- 
ferved, confifts in the inability or paralyfis of the fecretory veflels. 
This difeafe has generally the fame caufe as the preceding one, the 
too frequent potation of fpirituous liquors, or the too fudden omiffion 
of them, after the habit is confined; and is greater or lefs in propor- 
tion, as the whole or a part of the liver is affedted, and as the inability 
or paralyfis is more or lefs complete. 

This palfy of the liver is known from thefe fymptoms, the pa- 
tients have generally paffed the meridian of life, have drank fer- 
mented liquors daily, but perhaps not been opprobrious drunkards ; 
they lofe their appetite, then their flefh and ftrength diminifh in con- 
fequence, there appears no bile in their ftools, nor in their urine, nor 
is any hardnefs or fwelling perceptible on the region of the liver. 
But what is peculiar to this difeafe, and diftinguifh.es it from all others 
at the firft glance of the eye, is the bombycinous colour of the fkin, 
which, like that of full-grown filk worms, has a degree of tranf- 
parency with a yellow tint not greater than is natural to the ferum of 
the blood. 

Mr. C. and Mr. B. both very ftrong men, between 50 and 60 
years of age, who had drank ale at their meals inftead of fmall beer, 
but were not reputed hard-drinkers, fuddenly became weak, loft 
their appetite, flefh, and ftrength, with all the fymptoms above enu- 
merated, and died in about two months from the beginning of their 
malady. Mr. C. became anafarcous a few days before his death, and 
Mr. B. had frequent and great haemorrhages from an iflfue, and fome 
parts of his mouth, a few days before his death. In both thefe cafes 
calomel, bitters and chalybeates were repeatedly ufed without effeft. 

One of the patients defcribed above, Mr. C, was by trade a- 
plumber ; both of them could digeft no food, and died apparently for 

want 
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want of blood. Might not the transfufion of blood be ufed in thefe 
cafes with advantage ? 

5. When the paralyfis of the hepatic glands is lefs complete, or lefs 
univerfal, a fchirrofity of fome part of the liver is induced ; for the 
fecretory veffels retaining fome of their living power take up a fluid 
from the circulation, without being fufficiently irritable to carry it 
forwards to their excretory duCts; hence the body, or receptacle of 
each gland, becomes inflated, and this diftenfion increafes, till by its 
ver y great ftimulus inflammation is produced, or till thofe parts of 
the vifcus become totally paralytic. This difeafe is diftingui friable 
from the foregoing by the palpable hardnefs or largenefs of the liver ; 
and as the hepatic glands are not totally paralytic, or the whole liver 
not affeCted, fome bile continues to be made. The inflammations of 
this vifcus, confequent to the fchirrofity of it, belong to the difeafes 
of the fenfitive motions, and will be treated of hereafter. 

6. The ancients are faid to have poflTeffed an art of increafing the 
livers of geefe to a fize greater than the remainder of the goofe. 
Martial. 1 . 13. epig. 58. — 'This is faid to have been done by fat and 
flgs. Horace, 1 . 2. fat. 8. — Juvenal fets thefe large livers before an 
epicure as a great rarity. Sat. 5. 1 . 114; and- Perfius, fat. 6 . 1 . 71. 
Pliny fays thefe large goofe-livers were foaked in mulled milk, that 
is, I fuppofe, milk mixed with honey and wine; and adds, “ that it 
is uncertain whether Scipio Metellus, of confular dignity, or Mi 
Seftius, a Roman knight, was the great difcoverer of this excellent 
difri.” A modern traveller, I believe Mr. Brydone, aflerts that the 
art of enlarging the livers of geefe frill exifts in Sicily; and it is to 
be lamented that he did not import it into his native country, as fome 
method of affeCting the human liver might perhaps have been col- 
lected from it ; belides the honour he might have acquired in improv- 
ing our giblet pies. 

Our wifer caupones, I am told, know how to fatten their fowls, 
as well as their geefe, for the London markets, by mixing gin infread 

of 
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of figs and fat with their food ; by which they are faid to become 
fleepy, and to fatten apace, and probably acquire enlarged livers ; as 
the fwine are afl'erted to do, which are fed on the fediments of barrels - 
in the diflilleries; and which fo frequently obtains in thofe, who in- 
gurgitate much ale, or wine, or drams. 

II. The irritative difeafes of the kidneys, pancreas, fpleen, and 
other glands, are analogous to thofe of the liver above defcribed, 
differing only in the confequences attending their inability to adtion. 
For inftance, when the fecretory veflels of the kidneys become dif- 
obedient to the ftimulus of the pafling current of blood, no urine is 
feparated or produced by then) ; their excretory mouths become filled 
with concreted mucus, or calculus matter, and in eight or ten days 
ftupor and death fupervenes in confequence of the retention of the 
feculent part of the blood. 

This difeafe in a (lighter degree, or when only a part of the kidney 
is affe&ed, is fucceeded by partial inflammation of the kidney in con- 
fequence of previous torpor. In that cafe greater actions of the 
fecretory veflels occur, and the nucleus of gravel is formed by the in- 
flamed mucous membranes of the tubuli uriniferi, as farther explained 
in its place. 

This torpor, or paralyfls of the fecretory veflels of the kidneys, 
like that of the liver, owes its origin to their being previoufly habi- 
bituated to too great flimulus ; which in this country is generally 
owing to the alcohol contained in ale or wine; and hence mufl be 
regiftered amongfl: the difeafes owing to inebriety ; though it may be 
caufed by whatever occafionally inflames the kidney; as too violent 
riding on horfeback, or the cold from a damp bed, or by fleeping 
on the cold ground ; or perhaps by drinking in general too little 
aqueous fluids. 

III. I (hall conclude this feftion on the difeafes of the liver induced 
by fpirituous liquors, with the well-known flory of Prometheus, 
which feems indeed to have been invented by phyficians in thofe: 

ancient 
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ancient times, when all things were clothed in hieroglyphic, or in 
fable. Prometheus was painted as Healing fire from heaven, which 
might well reprefent the inflammable fpirit produced by fermentation ; 
which may be faid to animate or enliven the man of clay : whence 
the conquefls of Bacchus, as well as the temporary mirth and noife of 
his devotees. But the after punilhment of thofe, who Heal this ac- 
curfed fire, is a vulture gnawing the liver; and well allegorifes 
the poor inebriate lingering for years under painful hepatic dif- 
eafes. . When the expediency of laying a further tax on the diflilla- 
tion of fpirituous liquors 'from grain was canvafled before the Houfe 
of Commons feme years ago, it was faid of the diflillers, with great 
truth, “ They take the bread from the people , and convert it into poifonl ” 
Yet is this manufactory of difeafe permitted to continue, as appears by 
its paying into the treafury above 900,000 /. near a million of money 
annually. And thus, under the names of rum, brandy, gin, whilky, 
ufquebaugh, wine, cyder, beer, and porter, alcohol is become the 
bane of the Chriflian world, as opium of the Mahometan. 

Evoe ! parce, liber ? 

P?.rce, gravi metuende thirfo ! 

Hor. 
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SECT. XXXI. 

OF TEMPERAMENTS. 

I. The temperament of decreajed irritability known by weak pulje, targe pupils of the 
eyes , cold extremities. Are generally fuppofed to be too irritable. Bear pain 
better than labour. Natives of North-America contrajled with thofe upon the 
coafi of Africa. Narrow and broad-jhouldered people. Irritable conjlitutions 
bear labour better than pain. II. Temperament of increafed fenfibility. Liable 
to intoxication , to inflammation , hamontoe, gutta Jerena , enthufiafm , delirium , 
reverie. Thefe conjlitutions are indolent to voluntary exertions , and- dull to irri- 
tations. The natives of South- America , and brute animals of this temperament. 
III. Of increafed voluntarity ; thefe are fubjeSl -to locked jaw, convulfeons, epilepfy , 
mania. Are very ablive, bear cold, hunger, fatigue. Are Juited to great exer- 
tions. This temperament difiinguijhes mankind from other animals. IV. Of 
increafed ajfociation. Thefe have great memories , are liable to quartan agues, 
and Jlronger fympathies of parts with each other. V. Change of temperaments 
into one another. 



ANTI ENT writers have fpoken much of temperaments, but 
without fufficient precifion. By temperament of the lyftem Ihould 
be meant a permanent predifpofition to certain dalles of difeafes : 
without this definition a temporary predifpofition to every diftin£t 
malady might be termed a temperament. There are four kinds of 
conftitution, which permanently deviate from good health, and are 
perhaps fufficiently marked to be diftinguilhed from each other, and 
conftitute the temperaments or predifpofitions to the irritative, fentx- 
tive, voluntary, and aflociate dalles of difeafes. 
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I. The Temperament of decreafed Irritability. 

The diieafes, which are caxiled by irritation, moft frequently ori- 
ginate from the defeat of it ; for thofe, which are immediately owing 
to the excefs of it, as the hot fits of fever, are generally occafioned 
by an accumulation of fenforial power in confequence of a previous 
defedt of irritation, as in the preceding cold fits of fever. Whereas 
the difeafes, which are caufed by fenfation and volition, moft fre- 
quently originate from the excefs of thofe fenforial powers, as will 
be explained below. 

The temperament of decreafed irritability appears from the follow- 
ing circumftances, which fliew that the mufcular fibres or organs of 
fenfe are liable to become torpid or quiefceut from lefs defedt of fti- 
mulation than is produdtive of torpor or quiefcence in other con- 
ftitutions. 

i. The firft is the weak pulfe, which in fome conftitutions is at 
the fame time quick. 2. The next moft marked criterion of this tem- 
perament is the largenefs of the aperture of the iris, or pupil of the 
eye, which has been reckoned by fome a beautiful feature in the fe- 
male countenance, as an indication of delicacy, but to an experienced 
obferver it is an indication of debility, and is therefore a defedt, not 
an excellence. The third moft marked circumftance in this confti- 
tution is, that the extremities, as the hands and feet, or nofe and 
ears, are liable to become cold and pale in fituations in refpedt to 
warmth, where thofe of greater ftrength are not affedted. Thofe 
of this temperament are fubjedt to hyfteric affedtions, nervous ievers, 
hydrocephalus, fcrophula, and confumption, and to all other difeafes 
of debility. 

Thofe, who pofiefs this kind of conftitution, are popularly fup- 
pofed to be more irritable than is natural, but are in reality lefs fo. 
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This miftake has arifea from their generally having a greater quick- 
nefs of pulfe, as explained in Se<ft, XII. i. 4. XII. 3. 3. ; but this fre- 
quency of pulfe is not neceffary to the temperament, like the debility 
of it. 

Perfons of this temperament are frequently found among!! the 
fofter fex, and among!! narrow-Ihouldered men; who are faid to bear 
labour worfe, and pain better than others. This laft circumffance is 
fuppofed to have prevented the natives of North America from hav- 
ing been made flaves of by the Europeans. They are a narrow- 
Ihouldered race of people, and will rather expire under the lafh, than 
be made to labour. Some nations of Alia have fmall hands, as may 
be feen by the handles of their fcymetars ; which with their narrow 
Ihoulders fhew, that they have not been accullomed to fo great la- 
bour with their hands and arms, as the European nations in agricul- 
ture, and thofe on the coafts of Africa in fvvimming and rowing. 
Dr. Maningham, a popular accoucheur in the beginning of this 
century, obferves in his aphorifms, that broad- Ihouldered men pro- 
create broad-Ihouldered .children. Now as labour ftrengthens the 
mufcles employed, and increafes their bulk, it would feem that a few 
generations of labour or of indolence may in this refpedt. change the 
form and temperament of the body. 

' On the contrary, thofe who are happily polfelfed of a great degree 
of irritability, bear labour better than pain ; and are ftrong, active, 
and ingenious. But there is not properly a temperameut of in- 
creafed irritability tending to difeafe, becaufe an increafed quantity 
of irritative motions generally induces an increaie of pleafur.e or pain, 
as in intoxication, or inflammation; and then the new motions are 
the immediate confequences of increafed fenfation, not of increafed 
irritation; which have hence been fo perpetually confounded with 
each other. 
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II. Temperament of Set f bill ty. 



There is not properly a temperament, or predifpofition to difeafe, 
from decreafed fenfibility, fince irritability and not fenfibility is im- 
mediately neceflary to bodily health. Hence it is the excefs of fen- 
fation alone, as it is the defeat of irritation, that moft frequently pro- 
duces difeafe. This temperament of increafed fenfibility is known 
from the increafed activity of all thofe motions of the organs of fenfe 
and mufcles, which are exerted in confequence of pleafure or pain, 
as in the beginning of drunkennels, and in inflammatory fever. Hence 
thofe of this constitution are liable to inflammatory difeafes, as hepa- 
titis ; and to that kind of confumption which is hereditary, and com- 
mences with flight repeated hoemoptoe. They have high-coloured 
lips, frequently dark hair and dark eyes with large pupils, and are in 
that cale fubjedt to gutta ferena. They are liable to enthufiafm, de- 
lirium, and reverie. In this laft circumftance they are liable to ftart 
at the clapping of a door; becaufe the more intent any one is on the 
pafling current of his ideas, the greater furprife he experiences on 
their being diflevered by fome external violence,, as explained iri 
Sedt. XIX. on reverie. 

As in thefe constitutions more than the natural quantities of fen- 
fitive motions are produced by the increafed quantity of feufation 
exifting in the habit, it follows, that the irritative motions will be 
performed in fome degree with lefs energy, owing to the great ex- 
penditure of fenforial power on the fenfitive ones. Hence thofe of 
this temperament do not attend to flight ftimulations, as explained in 
Sedt. XIX. But when a ftimulus is l'o great as to excite fenfation, it 
produces greater fenfitive adtions of the fyftem than in others ; fuch ' 
as delirium or inflammation. Hence they are liable to be abfent in 
company ; fit or lie long in one pofture ; and in winter have the Ikin 

of 
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of their legs burnt into various colours by the fire. Hence alfo they 
are fearful of pain ; covet mufic and lleep ; and delight in poetry and 
romance. 

♦As the motions in confequence of fenfation are more than natural, 
it alfo happens from the greater expenditure of fenforial power on 
them, that the voluntary motions are lefs eafily exerted. Hence the 
i’ubjeCts of this temperament are indolent in refpeCl to all voluntary 
exertions, whether of mind or body. 

A race of people of this defcription feems to have been found by 
the Spaniards in the iflands of America, where they firft landed, ten 
of whom are faid not to have confumed more food than one Spaniard, 
nor to have been capable of more than one tenth of the exertion of a 
Spaniard. Robertfon’s Hiftory. — In a Hate fimilar to this the greateft 
part of the animal world pals their lives, between deep or inactive 
reverie, except when they are excited by the call of hunger. 



III. The Temperament of tncreafed Voluntarlty. 

Those of this conftitution differ from both the laft mentioned in 
this, that the pain, which gradually fubfides in the firft, and is' pro- 
ductive of inflammation or delirium in the fecond, is in this fucceded 
by the exertion of the mufcles or ideas, which are raoft frequently 
connected with volition ; and they are thence fubjeCt to locked jaw, 
convulfions, epilepfy, and mania, as explained inSeCt. XXXIV. Thofe 
of this temperament attend to the flighted: irritations or fenfations, 
and immediately exert themfelves to obtain or avoid the objeCts of 
them ; they can at the fame time bear cold and hunger better than 
others, of which Charles the Twelfth of Sweden was an inftance. 
They are fuited and generally prompted to all great exertions of ge- 
nius or labour, as their defires are more extenfive and more vehement, 
and their powers of attention and of labour greater. - It is this facility 
8 of 
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of voluntary exertion, which diftinguilhes men from brutes, and which 
has made them lords of the creation. 



IV. 'The 1 Temperament of Increafed fjfoclation. 



This conftitution confifts in the too great facility, with which the 
fibrous motions acquire habits of aflociation, and by which thefe af- 
fociations become proportionably flronger than in thofe of the other 
temperaments. Thofe of this temperament are flow in voluntary 
exertions, or in thofe dependent on fenfation, or on irritation. Hence 
great memories have been faid to be attended with lefs fenfe and lefs- 
imagination from Ariftotle down to the prefent time ; for by the word 
memory thefe writers only underftood the unmeaning repetition of 
words or numbers in the order they were received, without any vo- 
luntary efforts of the mind. 

In this temperament thofe affociations of motions, which are com- 
monly termed fympathies, a<5t with greater certainty and energy, as 
thofe between diflurbed vifion and the inverfion of the motion of the 
ftomach, as in fea-ficknefs ; and the pains in the fhoulder from hepatic 
inflammation. Add to this, that the catenated circles of actions are of 
greater extent than in the other conftitutions. Thus if a flrong; vo- 
mit or cathartic be exhibited in this temperament, a fmaller quantity 
will produce as great an effedt, if it be given fome weeks afterwards ; 
whereas in other temperaments this is only to be expected, if it be 
exhibited in a few days after the firfl dofe. Hence quartan agues are 
formed in thofe of this temperament, as explained in Sedtion XXXII. 
on dileafes from irritation, and other intermittents are liable to recur 
from flight caufes many weeks after they have been cured by the 
bark. 



V. The 
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V. The firft of thefe temperaments differs from the ftandard of 
health from defeft, and the others from excefs of fenforial power; 
but it fometimes happens that the fame individual, from the changes 
introduced into his habit by the different feafons of the year, modes 
or periods of life, or by accidental difeafes, pafles from one of thefe 
temperaments to another. Thus a long ufe of too much fermented 
liquor produces the temperament of increafed fenfibility ; great indo-- 
lence and folitude that of decreafed irritability ; and want of the ne» 
ceffaries of life that of increafed voluntarity. 
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SECT. XXXII. 

DISEASES OF IRRITATION. 

I. Irritative fevers with ftrong pulfe. With weak pulfe. Symptoms of fever. 
Their fource. II. I. Quick pulfe is owing to decreafed irritability. 2. Not in 
fleep or in apoplexy. 3. From inanition. Owing to deficiency of fenforial power. 
III. 1. Caufes of fever. From defeft of heat. Heat frotn fecretions. Pain 
of cold in the loins and forehead. 2. Great expenfe of fenforial power in the vital 
motions . Immerfton in cold water. Succeeding glow of heat. Difficult refpi- 
ration in cold bathing explained. Why the cold bath invigorates. Bracing and 
relaxation are mechanical terms. 3. Ufes of cold bathing. Ufes of cold air in 
fevers. 4. Ague fits from cold air. Whence their periodical returns. IV. De- 
feat of diftention a caufe of fever. Deficiency of blood. Transfufion of blood. 
V. 1. Defedl of momentum of the blood from mechanic fiimuli. 2. Air injected 
into the blood-veffels. 3. Exercfe increafes the momentum of the blood. 4. Some- 
times bleeding increafes the momentum of it. VI. Influence of the fun and moon 
on difeafes. The chemical ftimulus of the blood. Menftruation obeys the luna- 
tions. Queries. VII. Quiefcence of large glands a caufe of fever. Swelling of 

the pracordia. VIII. Other caufes of quiefcence, as hunger, bad air, fear, 
anxiety. IX. 1. Symptoms of the cold fit. 2. Of the hot fit. 3. Second cold 
fit why. 4. Inflammation introduced, or delirium, crrftupor. X. Recapitulation. 
Fever not an effort of nature to relieve herfelf. Doffrine of fpafin. 

I. WHEN the contractile Tides of the heart and arteries perform 
a greater number of jnilfations in a given time, and move through a 
greater area at each pulfation, whether thefe motions are occafioned. 
by the ftimulus of the acrimony or quantity of the blood, or by their 
affociation with other irritative motions, or by the increafed irritability 
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of the arterial fyftem, that is, by an increafed quantity of fenforial 
power, one kind of fever is produced ; which may be called Synocha 
irritativa, or Febris irritativa pulfu forti, or irritative fever with ftrong 
pulfe. 

When the contractile Tides of the heart and arteries perform a? 
greater number of pulfations in a given time, but move through & 
much lefs area at each pulfation, whether thefe motions are occafioned: 
by defeCt of their natural ftimuli, or by the defeCt of other irritative 
motions with which they are aflociated, or from the inirritability of 
the arterial fyftem, that is, from a decreafed quantity of fenforial 
power, another kind of fever arifes ; which may be termed, Typhus 
irritativus, or Febris irritativa pulfu debili, or irritative fever with weak 
pulfe. The former of thefe fevers is the fynocha of nofologifts, and: 
the latter the typhus mitior, or nervous fever. In the former there 
appears to be an increafe of fenforial power, in the latter a deficiency 
of it ; which is Ihewn to be the immediate caufe of ftrength and 
weaktiefs, as defined in SeCt. XII. 1. g. 

It Ihould be added, that a temporary quantity of ftrength or debility- 
may be induced by the defeCt or excefs of ftimulus above what is 
natural; and that in the fame, fever debility always exijls during the 
cold fit , though- fir ength does not always exifi during the hot fit. 

Thefe fevers are always connected with* and generally induced by,, 
the difbrdered. irritative motions of the organs of fenfe, or of the in- 
teftinal canal, or of the glandular fyftem, orof the abforbent fyftem ; ! 
and hence are always complicated with fome or many of thefe dif- 
ordered motions, which are termed the fymptoms of the fever, and: 
which compofe the great variety in thefe difeafes. 

The irritative fevers both with ftrong and with weak pulfe, as well 
as the fenfitive fevers with ftrong and with weak pulfe, which are to- 
be defcribed in the next feCtion, are liable to periodical remiflions, and 
then they take the name of intermittent fevers, and are diftinguiftied: 
by the periodical times of their accefs- 
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II. For the better illuftration of the phenomena of irritative 
fevers we mu ft refer the reader to the circumftances of irritation ex- 
plained in Sedt. XII. and fhall commence this intricate fubjedt by 
fpeaking of the quick pulfe, and proceed by confidering many of the 
caufes, which either feparately or in combination raoft frequently 
produce the cold fits of fevers. 

1 . If the arteries are dilated but to half their ufual diameters, 
though they contrad twice as frequently in a given time, they will 
circulate only half their ufual quantity of blood ; for as they are cy- 
linders, the blood which they contain muft be as the fquares of their 
diameters. • Hence when the pulfe becomes quicker and fmaller in 
the fame proportion, the heart and arteries act with lefs energy than 
in their natural ftate. See Sedt. XII. 1. 4. 

That this quick fmall pulfe is owing to want of irritability, ap- 
pears, firft, becaufe it attends other fymptoms of want of irritability ; 
and, fecondly, becaufe on the application of a ftimulus greater than 
ufual, it becomes flower and larger. Thus in cold fits of agues, in 
hyfteric palpitations of the heart, and when the body is much ex- 
haufted by haemorrhages, or by fatigue, as well as in nervous fevers, 
the pulfe becomes quick and fmall ; and fecondly, in all thofe cafes if 
an increafe of ftimulus be added, by giving a little wine er opium ; 
the quick fmall pulfe becomes flower and larger, as any one may 
eafily experience on himfelf, by counting his pulfe after drinking one 
or two glafles of wine, when he is faint from hunger or fatigue. 

Now nothing can fo ftrongly evince that this quick fmall pulfe is 
owing to defedt of irritability, than that an additional ftimulus, above 
what is natural, makes it become flower and larger immediately : for 
what is meant by a defedt of irritability, but that the arteries and 
heart are not excited into their ufual exertions by their ufual quantity 
of ftimulus ? but if you increafe the quantity of ftimulus, and they 
immediately adt with their ufual energy, this proves their previous 
want of their natural degree of irritability. Thus the trembling 
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hands of drunkards in a morning become Heady, and acquire ftrength 
to perform their ufual offices, by the accuftomed flimulus of a glafs 
or two of brandy. 

-z. In deep and in apoplexy the pulfe becomes flower, which is not 
owing to defeat of irritability, for it is at the fame time larger ; and 
thence the quantity of the circulation is rather increafed than diminilhed. 
In thefe cafes the organs of fenfe are clofed, and the voluntary power 
is fufpended, while the motions dependent on internal irritations, as 
thofe of digeftion and fecretion, are carried on with more than their 
ufual vigour ; which has led fuperficial obfervers to confound thefe 
cafes with thofe arifing from want of irritability. Thus if you lift 
up the eyelid of an apoplectic patient, who is not actually dying, the 
iris will, as ufual, contract itfelf, as this motion is afiociated with 
the flimulus of light ; but it is not fo in the laft ftages of nervous 
fevers, where the pupil of the eye continues expanded in the broad 
day-light : in the former cafe there is a want of voluntary power, in 
the latter a want of irritability. 

Hence alfo thofe conftitutions which are deficient in quantity of 
irritability, and which poflefs too great fenfibility, as during the pain 
of hunger, of hyfteric fpafms, or nervous headachs, are generally 
fuppofed to have too much irritability; and opium, which in its due 
dofe is a moft powerful ftimulant, is erroneoufly called a fedative ; 
becaufe by ihcreafing the irritative motions it decreafes the pains 
arifing from defeCt of them. 

Why the pulfe Ihould become quicker both from an increafe of 
irritation, as in the fynocha irritativa, or irritative fever with flrong 
pulfe ; and from the decreafe of it, as in the typhus irritativus, or irri- 
tative fever with weak pulfe ; feems paradoxical. The former cir- 
cumftance needs no illuftration j fince if the flimulus of the blood, or 
the irritability of the fanguiferous lyftem be increafed, and the flrength 
of the patient not diminilhed, it is plain that the motions muft be 
performed quicker and flronger. 
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In the latter circumftance the weaknefs of the mufcular power of 
the heart is foon over-balanced by the elafticity of the coats of the ar- 
teries, which they poflefs befides a mulcular power of contraction ; 
and hence the arteries are diftended to lefs than their ufual diameters. 
The heart being thus flopped when it is but half emptied, begins 
fooner to dilate again ; and the arteries being dilated to lefs than their 
ufual diameters, begin fo much fooner to contract themfelves ; info- 
much, that in the laft ftages of fevers with weaknefs the frequency of 
pulfation of the heart and arteries becomes doubled ; which, however, 
is never the cafe in fevers with flrength, in which they feldom ex- 
ceed 1 18 or 120 pulfations in a minute. It muft be added, that in 
thefe cafes, while the pulfe is very fmall and very quick, the heart 
often feels large, and labouring to one’s hand ; which coincides with 
the above explanation, (hewing that it does not completely empty 
itfelf. 

3. In cafes however of debility from paucity of blood, as in ani- 
mals which are bleeding to death in the flaughter-houfe, the quick 
pulfations of the heart and arteries may be owing to their not being 
diftended to more than half their ufual diaftole ; and in confequence 
they muft contraCl fooner, or more frequently, in a given time. As 
weak people are liable to a deficient quantity of blood, this caufe may 
occalionally contribute to quicken the pulfe in fevers with debility, 
which may be known by applying one’s hand upon the heart as 
above ; but the principal caufe I fuppofe to confift in the diminution 
of fenforial power. When, a mufcle contains, or is fupplied with 
but little fenforial power, its contraClion foon ceafes, and in confe- 
quence may foon recur, as is feen in the trembling hands of people 
weakened by age or by drunkennefs. See Sed. XII. 1 . 4. XII. 3. 4. 

It may neverthelefs frequently happen, that both the deficiency 
of-ftimulus, as where the quantity of blood is leflened (as defcribed 
in No. 4. of this fedion), and the deficiency of fenforial power, as in 
5 thofe 
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thofe of the temperament of inirritability, defcribed in SeCt. XXXI. 
occur at the fame time j which will thus add to the quicknefs of the 
pulfe and to the danger of the difeafe. 

III. x. A certain degree of heat is neceflary to mufcular motion, 
and is, in confequence, eflential to life. This is obferved in thofe ani- 
mals and infects which pafs the cold feafon iii a torpid ftate, and which 
revive on being warmed by the fire. This neceflary ftimulus of heat 
has two fources ; one from the fluid atmofphere of heat, in which all 
things are immerfed, and the other from the internal combinations of 
the particles, which form the various fluids, which are produced in 
the extenfive fyftems of the glands. When either the external heat, 
which iurrounds us, or the internal production of it, becomes leflened 
to a certain degree, the pain of cold is perceived. 

This pain of cold is experienced moll fenfibly by our teeth, when 
ice is held in the mouth ; or by our whole fyftem after having been 
previoufly accuftomed to much warmth. It is probable, that this 
pain does not arife from the mechanical or chemical effeCts of a defi- 
ciency of heat ; but that, like the organs of fenfe by which we per- 
ceive hunger, and thirft, this fenfe of heat fuffers pain, when the ftimu- 
lus of its objeCt is wanting to excite the irritative motions of the or- 
gan ; that is, when the fenforial power becomes too much accumu- 
lated in the quiefcent fibres. See SeCt. XII. 5. 3. For as the pe- 
riftaltic motions of theftomach are leflened, when the pain of hunger 
is great, fo the aCtion of the cutaneous capillaries are leflened during 
the pain of cold ; as appears by the palenefs of the fkin, as explained 
in SeCt. XIV. 6. on the production of ideas. 

The pain in the fmall of the back and forehead in the cold fits of 
the ague, in nervous hemicrania, and in hyfteric paroxyfms, when all 
the irritative motions are much impaired, feems to arife from this 
caufe ; the veflels of thefe membranes or mufcles become torpid by 
their irritative aflociations with other parts of the body, and thence' 
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produce lefs of their accuftomed fecretions, and in confequence lefs 
heat is evolved, and they experience the pain of cold ; which eold- 
nefs may ofteu be felt by the hand applied upon the affefted part. 

2. The importance of a greater or lefs deduction of heat from the 
lyftem will be more ealy to comprehend, if we firft confider the great 
expenfe of fenforial power ufed in carrying on the vital motions ; 
that is, which circulates, abforbs, lecretes, aerates, and elaborates the 
whole mafs of fluids with uuceaflng afliduity. The fenforial power, 
or fpirit of animation, ufed in giving perpetual and ftrong motion to 
the heart, which overcomes the elafticity and vis inertia of the whole 
arterial fyftem ; next the expenfe of fenforial power in moving with 
great force and velocity the innumerable trunks and ramifications of 
the arterial fyftem ; the expenfe of fenforial power in circulating the 
whole mafs of blood through the long and intricate intortions of the 
very fine veflels, which compofe the glands and capillaries ; then the 
expenfe of fenforial power in the exertions of the abforbent extremi- 
ties of all the ladleals, and of all the lymphatics, which open their 
mouths on the external furface of the Ikin, and on the internal fur- 
faces of every cell or interftice of the body ; then the expenfe of fen- 
forial power in the venous abforption, by which the blood is received 
from the capillary veflels, or glands, where the arterial power ceafes r 
and is drank up, and returned to the heart ; next the expenfe of fen- 
forial power ufed by the mufcles of refpiration in their office of perpetu- 
ally expanding the bronchia, or air-veflels, of the lungs ; and laftly in 
the unceafing periftaltic motions of the flomach and whole fyftem of 
inteftines, and in all the fecretions of bile, gaftric juice, mucus, per-- 
fpirable matter, and the various excretions from the fyftem. If we 
confider the ceafelefs expenfe of fenforial power thus perpetually em- 
ployed, it will appear to be much greater in a day than all the volun- 
tary exertions of our mufcles and organs of fenfe confume in a week 
and all this without any fenfible fatigue ! Now, if but a part of thefe 
vital motions are impeded, or totally flopped for but a Ihort time, we 
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gain an idea, that there mull be a great accumulation of fenforial 
power ; as its production in thefe organs, which are fubjedt to perpe- 
tual activity, is continued during their quiefcence, and is in conle- 
quence accumulated. 

While, on the contrary, where thofe vital organs aCt too forcibly 
by increafe of ftimulus without a proportionally-increafed production 
of fenforial power in the brain, it is evident, that a great deficiency of 
aCtion, that, is torpor, muft foon follow, as in fevers; whereas the 
locomotive mufcles, which aCt only by intervals, are neither liable to 
fo great accumulation of fenforial power during their times of inacti- 
vity, nor to fo great an exhauftion of it during their times of aCtion. 

Thus, on going into a very cold bath, fuppofe at 33 degrees of 
heat on Fahrenheit’s fcale, the aCtion of the fubcutaneous capillaries, or 
elands, and of the mouths of the cutaneous abforbents is diminished, 
or ceafes for a time. Hence lefs or no blood pafles thefe capillaries, 
and palenefs fucceeds. But foon after emerging from the bath, a 
more florid colour and a greater degree of heat is generated on the 
{kin than was poflefled before immerfion ; for the capillary glands, 
after this quiefeent flate, occafioned by the want of ftimulus, become 
more irritable than ufual to their natural ftimuli, owing to the accu- 
mulation of fenforial power, and hence a greater quantity of blood is 
tranfmitted through them, and a greater fecretion of perfpirable mat- 
ter ; and, in confequence, a greater degree of heat fucceeds. During 
the continuance in cold water the breath is cold, and the aCt of re- 
fpiration quick and laborious ; which have generally been aferibed to 
the obftru&ion of the circulating fluid by a fpafm of the cutaneous 
veflels, and by a confequent accumulation of blood in the lungs, oc- 
cafioned by the preflure as well as by the coldnefs of the water. This 
is not a fatisfaClory account of this curious phaenomenon, fince at this 
time the whole circulation is lefs, as appears from the fmallnefs of the 
pulfe and coldnefs of the breath ; which {hew that lefs blood pafles 
through the lungs in a given time ; the fame laborious breathing 

imme- 
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immediately occurs when the palenefs of the fkin is produced by fear, 
where no external cold or preffure are applied. 

The minute veffels of the bronchia, through which the blood paffes 
from the arterial to the venal fyflem, and which correfpond with the 
cutaneous capillaries, have frequently been expofed to cold air, and 
become quiefcent along with thofe of the fkin ; and hence their mo- 
tions are fo affociated together, that when one is affected either with 
quiefcence or exertion, the other fympathizes with it, according to 
the laws of irritative aflociation. See Se<51. XXVII. 1 . on htemor- 
rhages. 

Befides the quiefcence of the minute veffels of the lungs, there are 
many other fy items of veffels which become torpid from their irrita- 
tive affociations with thofe of the fkin, as the abforbents of the blad- 
der and inteftines ; whence an evacuation of pale urine occurs, when 
the naked fkin is expofed only to the coldnefs of the atmofphere ; and 
fprinkling the naked body with cold water is known to remove even 
pertinacious conftipation of the bowels. From the quiefcence of 
fuch extenfive fyftems of veffels as the glands and capillaries of the 
fkin, and the minute veffels of the lungs, with their various abforb- 
ent feries of veffels, a great accumulation of fenforial powers is occa- 
fioned ; part of which is again expended in the increafed exertion of 
all thefe veffels, with an univerfal glow of heat in confequence of 
this exertion, and the remainder of it adds vigour to both the vital and 
voluntary exertions of the whole day. 

If the activity of the fubcutaneous veffels, and of thofe with which 
their actions are affociated, was too great before cold immerfion, as in the 
hot days of fummer, and by that means the fenforial power was previ- 
eufly diminifhed, we fee the caufe why the cold bath gives fuch prefent 
flrength ; namely, by flopping the unneceflary activity of the fubcu- 
taneous veffels, and thus preventing the too great exhauftion of fen- 
forial power ; which, in metaphorical language, has been called bracing 
the fyflem : which is, however, a mechanical term, only applicable 
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to drums, or mufical firings : as on the contrary the word relaxa- 
tion. , when applied to living animal bodies, can only mean too fmall 
a quantity of flimulus, or too fmall a quantity of fenforial power ; as 
explained in Sedt. XII. I. 

3.. This experiment of cold bathing prefents us with a fimple fe- 
ver-fit ; for the pulfe is weak, fmall, and quick during the cold im- 
merfion ; and becomes ftrong, full, and quick during the fubfequent- 
glow of heat ; till in a few minutes thefe fymptofns fublide, and the: 
temporary fever ceafes. 

In thofe conftitutions where the degree of ihirritability,.or of debi-- 
lity, is greater than natural, the coldnefs and palenefs of the fkin with.- 
the quick and weak pulfe continue a long time after the patient leaves 
the bath ; and the fubfequent heat approaches by unequal flufhings, 
and he feels himfelf difordered for many hours.- Hence the bathing 
in a cold fpring of water, where the heat is but forty-eight degrees on.: 
Fahrenheit’s thermometer, much difagrees with thofe of weak or inirri— 
table habits of body ; who poffefs fo little fenforial power, that they 
cannot without injury bear to have it diminilhed even for a flaort 
time but who can neverthelefs bear the more temperate coldnefs, 
of Buxton bath, which is about eighty degrees of. heat, and which*. 
ftrengthens them, and makes them by habit lefs liable to great quief- 
cence from fmall variations of cold, and thence lefs liable to be difor- 
dered by the unavoidable accidents of life. Hence it appears, why.- 
people of thefe inirritable conftitutions, which is another expreffion* 
for fenforial deficiency, are often much injured by bathing in a cold :• 
fpring of water ; and why they fhould continue but a very fhort time 
in baths,* which are colder than their bodies ; and fhould gradually in— 
creafe both the degree of coldnefs of the water, and the time of their- 
continuance in it, if they would obtain falutary effects from cold im- 
merfions. See Se£t. XII. 2. 1. 

On the other hand in all cafes where the heat of the external fur- 
face of the body, or of the internal furface of the lungs, is greater than* 
7 natural,. 
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natural, the ufe of expofure to cool air may be deduced. In fever- 
fits attended with ftrength, that is with great quantity of/fenforial 
power, it removes the additional ftimulus of heat from the furfaces 
above mentioned, and thus prevents their excefs of ufelefs motion ; 
and in fever-fits attended with debility, that is with a deficiency of 
the quantity of fenforial power, it prevents the great and dangerous 
wafte of fenforial power expended in the unneceffary increafe of the 
adtions of the glands and capillaries of the (kin and lungs. 

4. In the fame manner, when any one is long expofed to very cold 
air, a quiefcence is produced of the cutaneous and pulmonary ca- 
pillaries and abforbents, owing to the deficiency of their ufual ftimu- 
lus of heat ; and this quiefcence of fo great a quantity of veffels af- 
fefts, by irritative afiociation, the whole abforbent and glandular fyf-‘ 
tem, which becomes in a greater or lefs degree quiefcent, and a cold 
fit of fever is produced. 

If the deficiency of the ftimulus of heat is very great, the quief- 
cence becomes fo general as to extin guifh life, as in thofe who are fro- 
zen to death. 

If the deficiency of heat be in lefs degree, but yet fo great as in 
fome meafure to diforder the fyftem, and Ihould occur the fucceeding 
day, it will induce a greater degree of quiefcence than before, from 
its acting in concurrence with the period of the diurnal Gircle of ac- 
tions, explained in Sedt. XXXVI. Hence from a fmall beginning a 
greater and greater degree of quiefcence may be induced, till a com- 
plete fever-fit is formed ; and which will continue to recur at the pe- 
riods by which it was produced. See Sedt. XVII. 3. 6. 

If" the degree of quiefcence occafioned by defect of the ftimulus of 
heat be very great, it' will recur a fecond time by a Ilighter caufe, than 
that which firft induced it. If the caufe, which induces the fecond 
fit of quiefcence, recurs the fucceeding day, the quotidian fever is pro- 
duced ; if not till the alternate day, the tertian fever ; and if not till 
after feventy-two hours from the firft fit of quiefcence, the quartan 
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fever is formed. This laft kind of fever recurs lefs frequently than 
the other, as it is a difeafe only of thofe of the temperament of affoci- 
ability, as mentioned in Sett. XXXI. ; for in other conftitutions the 
capability of forming a habit ceafes, before the new caufe of quiefcence. 
is again applied, if that does not occur foouer than in fevehty-two 
hours. 

And hence thofe fevers, whofe caufe is from cold air of the night or- 
morning, are more liable to obferve the folar day in their periods 
while thofe from other caufes frequently obferve the lunar day in 
their periods, their paroxyfms returning near an hour later every day, 
as explained in Sett. XXXVI. 

IV. Another frequent caufe of the cold fits of fever is the defett of 
the ftimulus of diftention. The whole arterial fyftem would appear* 
by the experiments of Haller, to be irritable by no other ftimulus, and. 
the motions of the heart and alimentary canal are certainly in fome 
meafure dependant on the fame caufe. See Sett. XIV. 7. Hence 
there can be no wonder, that the diminution of diftention fhou Id fre- 
quently induce the quiefcence, which conftitutes the beginning of fe- 
ver-fits. 

Monfieur Leiutaud has judicioufly mentioned the deficiency of the- 
quantity of blood amongft the caufes of difeafes, which he fays is fre- 
quently evident in .diflettions : fevers are hence brought on by great 
haemorrhages, diarrhoeas, or other evacuations ; or from the continued: 
ufe of diet, which contains but little nourishment ; or from the exhauf- 
tion occafioned by violent fatigue, or by thofe chronic difeafes ins 
which the digeftion is much impaired ; as where the ftomach has 
been long aftetted with the gout or fchirrusj or in the paralyfis of 
the liver, as defcribed in Sett. XXX. Hence a paroxyfm of gout is 
liable to recur on bleeding or purging ; as the torpor of fome vifcus,. 
which precedes the inflammation of the foot, is thus induced by the 
want of the ftimulus of diftention. And hence the extremities of 
the body, as the nofe and fingers, are more liable to become cold,, 

when 
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when we have long abftained from food ; and hence the pulfe is in- 
creafed both in ftrength and velocity above the natural ftandard after 
a full meal by the flimulus of diftention. 

However, this flimulus of diftention, like the ftimulus of heat 
above defcribed, though it contributes much to the due action not only 
of the heart, arteries, and alimentary canal, but feems neceflary to the 
proper fecretion of all the various glands ; yet perhaps it is not the 
foie caufe of any of thefe numerous motions : for as the ladfeals, cu- 
taneous abforbents, and the various glands appear to be ftimulated into 
aftion by the peculiar pungency of the fluids they abforb, fo in the 
inteftinal canal the pungency of the digefting aliment, or the acri- 
mony of the faeces, feem to contribute, as well as their bulk, to pro- 
mote the periftaltic motions ; and in the arterial fyftem, the mo- 
mentum of the particles of the circulating blood, and their acrimony, 
ftimulate the arteries, as well as the diftention occafioned by it. 
Where the pulfe is fmall this defeft of diftention is prefent, and con- 
tributes much to produce the febris irritativa pu'lfu debili, or irritative 
fever with weak pulfe, called by modern writers nervous fever, as a 
predifponent caufe. See Se£t. XII. 1. 4. Might not the transfufion 
of blood, fuppofe of four ounces daily from a ftrong man, or other 
healthful animal, as a fheep or an afs, be ufed in the early ftate of ner- 
vous or putrid fevers with great profpeft of fuccefs ? 

V. The defe£t of the momentum of the particles of the circu- 
lating blood is another caufe of the quiefcence, with which the cold 
fits of fever commence. This ftimulus of the momentum of the 
progreflive particles of the blood does not a<fl over the whole body 
like thofe of heat and diftention above defcribed, but is confined to the 
arterial fyftem j and differs from the ftimulus of the diftention of the 
blood, as much as the vibration of the air does from the currents of 
it. Thus are the different organs of our bodies ftimulated by four 
different mechanic properties of the external world : the fenfe of 
touch by the preffure of folid bodies fo as to diftinguilh their figure 

the 
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the mufcular fyftem by the diftention, which they occafton ; the in- 
ternal furface of the arteries, by the momentum of their moving par- 
ticles ; and the auditory nerves, by the vibration of them : and thefe 
four mechanic properties are as different from ^ach other as the vari- 
ous chemical ones, which are adapted to the numerous glands, and to 
the other organs of fenfe. 

2. The momentum of the progreffive particles of blood is com- 
pounded of their velocity and their quantity of matter : hence what- 
ever circumftances diminilh either of thefe without proportionally in- 
creafing the other, and without fuperadding either of the general fti- 
muli of heat or diftention, will tend to produce a quiefcence of the ar- 
terial fyftem, and from thence of all the other irritative motions, which 
are connedted with it. 

Hence in all thofe conftitutions or difeafes where the blood con- 
tains a greater 'proportion of ferum, which is the lighteft part of its 
compofition, the pulfations of the arteries are weaker, as in nervous - 
fevers, chlorofis, and hyfteric complaints ; for in thefe cafes the mo- 
mentum of the progreffive particles of blood is lefs : and hence, where 
the denfer parts of its compofition abound, as the red part of it, or the 
coagulable lymph, the arterial pulfations are ftronger ; as in thofe of 
robuft health, and in inflammatory difeafes. 

That this ftimulus of the momentum of the particles of the circu- 
lating fluid is of the greateft confequence to the arterial adtion, appears 
from the experiment of injedting air into theblood veffels, which feems 
to deftroy animal life from the want of this ftimulus of momentum ; 
for- the diftention of the arteries is not diminifhed by it, it poflefl.es no 
corrofive acrimony, and is lefs liable to repafs the valves than the blood 
itfelf ; flnce air-valves in all machinery require much lefs accuracy of 
conftrudlion than thofe which are oppofed to water. 

3. One method of increafing the velocity of the blood, and in con- 
fequence the momentum of its particles, is by the exercife of the 
body, or by the fridlion of its furface : fo, on the contrary, too great 
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indolence contributes to decreafe this ftimulus of the momentum of 
the particles of the circulating blood, and thus tends to induce quief- 
cence ; as is feen in hyfteric cafes, and chlorofis, and the other difeafes 
of fedentary people. 

4. The velocity of the particles of the blood in certain circum- 
Rances is increafed by venefedtion, which, by removing a part of it,, 
diminilhes the refiftance to the motion of the other part, andhence the 
momentum of the particles of it is increafed. This may be eafily un- 
derflood by conlidering it in the extreme, fince, if the refiftance was 
greatly increafed, l'o as to overcome the propelling power, there could 
be no velocity, and in confequence no momentum at all.. From this- 
circumflance arifes that curious phenomenon, the truth of which I 
have been more than once witnefs to, that venefedtion will often in— 
flantaneoufly relieve thofe nervous pains, which attend the cold pe- 
riods ofhyfteric, aflhmatic, or epileptic difeafes ; and that even where 
large dofes of opium have been in vain exhibited. In thefe cafes the 
pulfe becomes Rronger after the bleeding, and the extremities regain 
their natural warmth ; and an opiate then given adts with much more- 
certain effedt. 

VI. There is another caufe, which feems occafionally to induce: 
quiefcence into fome part of our fyflem, I mean the influence of the- 
fun and moon ; the attradlion of thefe luminaries, by decreafing the 
gravity of the particles of the blood, cannot affedl their momentum, 
as their vis inertias remains the fame ; but it may neverthelefs pro- 
duce fome chemical change in them, becaufe whatever affedts the ge- 
neral attradlions of the particles of matter may be fuppofed from ana- 
logy to affedl: their fpecific attradlions or affinities : and thus the ftimu- 
lus of the particles of blood may be diminifhed, though not their mo- 
mentum. As the tides of the fea obey the fouthing and northing of 
the moon (allowing for the time neceflary for- their motion, and the 
obftrudtions of the fhores), it is probable, that there are alfo atmofphe- 
ric tides on. both fides of the earth, which to the inhabitants of ano- 
ther-- 
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ther planet might fo defied the light as to referable the ring of Sa- 
turn. Now as thefe tides of water, or of air, are raifed by the dimi- 
nution of their gravity, it follows, that their preffure on the furface 
of the earth is no greater than the preflure of the other parts of the 
ocean, or of the atmofphere, where no fuch tides exift; and there- 
fore that they cannot affect the mercury in the barometer. In the 
fame manner, the gravity of all other terreftrial bodies is diminilhed 
at the times of the fouthing and northing of the moon, and that in a 
greater degree when this coincided with the fouthing and northing of 
the fun, and this in a (till greater degree about the times of the equi- 
noxes. This decreafe of the gravity of all bodies during the time the 
moon pafles our zenith or nadir might poffibly be (hewn by the 
flower vibrations of a pendulum, compared with a fpring clock, or 
with aftronomical obfervation. Since a pendulum of a certain length 
moves flower at the line than near the poles, becaufe the gravity be- 
ing diminilhed and the vis inertke continuing the fame, the motive 
power is lefs, but the refiftauce to be overcome continues the fame. 
The combined powers of the lunar and folar attraction is eftimated by 
Sirlfaac Newton not to exceed one 7,868,850th part of the power of 
gravitation, which feems indeed but a fmall circumftance to produce 
any confiderable effeCt on the weight of fublunary bodies, and yet this 
is fufficient to raife the tides at the equator above ten feet high ; and 
if it be confidered, what fmall impulfes of other bodies produce their 
effeCts on the organs of fenfe adapted to the perception of them, as of 
vibration on the auditory nerves, we (hall ceafe to be furprifed, that 
fo minute a diminution in the gravity of the particles of blood (hould 
fo far affeCt their chemical changes, or their ftimulating quality, as, 
joined with other caufes, fometimes to produce the beginnings of 
difeafes. 

Add to this, that if the lunar influence produces a very fmall degree 
of quiefcence at firft, and if that recurs at certain periods even vvith 
lefs power to produce quiefcence than at firft, yet the quiefcence will 

daily 
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daily increafe by the acquired habit afting at the fame time, till at 
length fo great a degree of quiefcence is induced as to produce 
phrenfy, canine madnefs, epilepfy, hyfteric pains, or cold fits of fever, 
inftances of many of which are to be found in Dr. Mead’s work on 
this fubjedt. The folar influence alfo appears daily in feveral dif- 
eafes ; but as darknefs, filence, fleep, and our periodical meals mark 
the parts of the folar circle of actions, it is fometimes dubious to which 
of thefe the periodical returns of thefe difeafes are to be afcribed. 

As far as I have been able to obferve, the periods of inflammatory 
difeafes obferve the folar day; as the gout and rheumatifm have their 
greateft quiefcence about noon and midnight, and their exacerbations 
fome hours after ; as they have more frequently their immediate caufe 
from cold air, inanition, or fatigue, than from the effects of lunations : 
whilft the cold fits of hyfteric patients, and thofe in nervous fevers, 
more frequently occur twice a day, later by near half an hour each 
time, according to the lunar day ; whilft fome fits of ir.termittents, 
which are undifturbed by medicines, return at regular folar periods, 
and others at lunar ones ; which may, probably, be owing .to the dif- 
ference of the periods of thofe external circumftances of cold, inani- 
tion, or lunation, which immediately caufed them. 

We mull, however, obferve, that the periods of quiefceuce and ex- 
acerbation in difeafes do not always commence at the times of the fy- 
zygies or quadratures of the moon and fun, or at the times of their 
palling the zenith or nadir ; but as it is probable, that the ftimulus of 
the particles of the circumfluent blood is gradually dimiuifhed from 
the time of the quadratures to that of the fyzygies, the quiefcence 
may commence at any hour, when, co-operating with other caufes of 
quiefcence, it becomes great enough to produce a difeafe : afterwards 
it will continue to recur at the fame period of the lunar or folar influ- 
ence ; the fame caufe operating conjointly with the acquired habit, 
that is with the catenation of this new motion with the difievered 

links of the lunar or folar circles of animal action. 
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In this manner the periods of menftruation obey the lunar month 
with great exaCtnefs in healthy patients (and perhaps the vene- 
real orgafm in brute animals does the fame), yet thefe periods do not 
commence either at the fyzygies or quadratures of the lunations, but 
at whatever time of the lunar periods they begin, they obferve the 
fame in their returns till fome greater caufe difturbs them. 

Hence, though the beft way to calculate the time of the expected 
returns of the paroxyfms of periodical difeafes is to count the number 
of hours between the commencement of the two preceding fits, yet 
the following obfervations may be worth attending to, when we en- 
deavour to prevent the returns of maniacal or epileptic difeafes ; whofe 
periods (at the beginning of them efpecially) frequently obferve the 
fyzygies of the moon and fun, and particularly about the equinox. 

The greateft of the two tides happening in every revolution of the 
moon, is that when the moon approaches neareft to the zenith or na- 
dir ; for this reafon, while the fun is in the northern figns, that is during 
the vernal and fummer months, the greater of the two diurnal tides 
in our latitude is that, when the moon is above the horizon ; and when 
the fun is in the fouthern figns, or during the autumnal and winter 
months, the greater tide is that, which arifes when the moon is below 
the horizon : and as the fun approaches fomewhat nearer the earth in 
winter than in fummer, the greateft equinoctial tides are obferved to be 
a little before the vernal equinox, and a little after the autumnal one. 

Do not the cold periods of lunar difeafes commence a few hours be- 
fore the fouthing of the moon during the vernal and fummer months, 
and before the northing of the moon during the autumnal and winter 
months ? Do not palfies and apoplexies. Which occur about the equi- 
noxes, happen a few days before the vernal equinoctial lunation, and 
after the autumnal one ? Are not the periods of thofe diurnal dif- 
eafes more obftinate, that commence many hours before the fouthing. 
or northing of the moon, than of thofe which commence at thofe- 
times ? Are not thofe palfies and apoplexies more dangerous which 
a commence: 
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commence many days before the fyzygies of the moon, than thofe 
which happen at thofe times? See SeCt. XXXVI. on the periods of 
difeafes. 

VII. Another very frequent caufe of the cold fit of fever is the 
quiefcence of fome of thofe large congeries of glands, which compofe 
the liver, fpleen, or pancreas •, one or more of which are frequently 
fo enlarged in the autumnal intermittents as to be perceptible to the 
touch externally, and are called by the vulgar ague-cakes. As thefe 
glands are ftimulated into aCtion by the fpecific pungency of the 
fluids, which they abforb, the general caufe of their quiefcence feems 
to be the too great infipidity of the fluids of the body, co-operating 
perhaps at the fame time with other general caufes of quiefcence. 

Hence, in marfhy countries at cold feafons, which have fucceeded 
hot ones, and amongfl thofe, who have lived on innutritious and un- 
ffcimulating diet, thefe agues are raoft frequent. The enlargement of 
thefe quiefeent vifeera, and the fwelling of the prtecordia in many 
other fevers, is, molt probably, owing to the fame caufe ; which may 
confilt in a general deficiency of the production of fenforial power, as 
well as in the diminilhed ftimulation of the fluids ; and when the 
quiefcence of lb great a number of glands, as conftitute one of thofe 
large vifeera, commences, all the other irritative motions are affedted 
by their connection with it, and the cold fit of fever is produced. 

VIII. There are many other caufes, which produce quiefcence of 
fome part of the animal fyltem, as fatigue, hunger, thirft, bad diet, 
difappointed love, unwholefome air, exhaultion from evacuations, and 
many others ; but the lafb caufe, that we (hall mention, as frequently 
productive of cold fits of fever, is fear or anxiety of mind. The pains, 
which we are firlt and molt generally acquainted with, have been pro- 
duced by defect of fome Itimulus ; thus, foon after our nativity we 
become acquainted with the pain from the coldnefs of the air, from 
the want of refpiration, and from the want of food. Now all thefe 
pains occafioned by defedt of Itimulus are attended with quiefcence 
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of the organ, and at the fame time with a greater or lefs degree of 
quiefcence of other parts of the fyftem ; thus, if we even endure the 
pain of hunger fo as to mifs one meal inftead of our daily habit of re- 
pletion, not only the periftaltic motions of the ftomach and bowels are 
diminifhed, but we are more liable to coldnefs of our extremities, as 
of our nofes, and ears, and feet, than at other times. 

Now, as fear is originally excited by our having experienced pain, * 
and is itfelf a painful affe&ion, the fame quiefcence of other fibrous 
motions accompany it, as have been mofl frequently connected with 
this kind of pain, as explained in Se<ft. XVI. 8. 1. as the coldnefs 
and palenefs of the Ikin, trembling, difficult refpiration, indigeftion, 
and other fymptoms, which contribute to form the cold fit of fevers. 
Anxiety is fear continued through a longer time, and, by producing 
chronical torpor of the fyftem, extinguifhes life flowly, by what is 
commonly termed a broken heart. 

IX. 1. We now Rep forwards to confider the other fymptoms 
in confequence of the quiefcence which begins the fits of fever. If 
by any of the circumftances before defcribed, or by two or more 
of them afting at the fame time, a great degree of quiefcence is in- 
duced on any confiderable part of the circle of irritative motions, the 
whole clafs of them is more or lefs difturbed by their irritative afiocia- 
tions. If this torpor be occafioned by a deficient fupply of fenforial 
power, and happens to any of thofe parts of the fyftem, which- are ac- 
cuftomed to perpetual activity, as the vital motions, the torpor in- 
creafe's rapidly, becaufe of the great expenditure of fenforial power by 
the inceffant activity of thofe parts of the fyftem, as fhewn in No. 3. 21 
of this Section. Hence a deficiency of all the-fecretions fucceeds, and 
as animal heat is produced in proportion to the quantity of thofe fecre- 
tions, the coldnefs of the Ikin is. the firft circumftance, which is at- 
tended to. Dr. Martin aflerts, that fome parts of his body were- 
warmer than natural- in the cold fit of fever; but it is certain,, that 
thofe, which are uncovered,, as the fingers, and nofe, and ears,, are 

much.- 
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much colder to the touch, and paler in appearance. It is poffible,, 
that his experiments were made at the beginning of the fubfequent 
hot fits ; which commence with partial diftributions of heat, owing 
to fome parts of the body regaining their natural irritability fooner 
than others. 

From the quiefcence of the anaftomofing capillaries a palenefs of 
the fkin fucceeds, and a lefs fecretion of the perfpirable matter ; from 
the quiefcence of the pulmonary capillaries a difficulty of refpiration 
arifes ; and from the quiefcence of the other glands lefs bile, lefs gaf- 
trie and pancreatic juice, are fecreted into the ftomach and inteftines, 
and lefs mucus and faliva are poured into the mouth ; whence arifes 
the dry tongue, coftivenefs, dry ulcers, and paucity of urine. From 
the quiefcence of the abforbent iyflem arifes the great thirft, as 
lefs moifture is abforbed from the atmofphere. The abforption from 
the atmofphere was obferved by Dr. Lyfter to amount to eighteen 
ounces in one night, above what he had at the fame time infenfibly 
perfpired. See Langrifh. On the fame account the urine is pale, 
though in fmall quantity, for the thinner part is not abforbed- from it; 
and when repeated ague-fits continue long,, the legs fwell from the 
diminifhed abforption of the cellular abforbents.. 

From the quiefcence of the- inteftinal canal a lofs of appetite and. 
flatulencies proceed. From the partial quiefcence of the glandular 
vifeera a fw el-ling and tenfion about the prascordia becomes fenfible to 
the touch ; which is occafioned by the delay of the fluids from the 
defeat of venous or lymphatic abforption. The pain of the forehead, 
and of the limbs, and' of the fmall of the back, arifes from, the quief- 
cence of the membranous fafeia,. or mufcles of thofe parts, in the 
fame manner as the fkin becomes painful, when the veflels, of which it 
is compofea, become quiefeent from cold. The trembling in confe- 
quence of the pain of coldnefs, the reftleffnefs, and the yawning, and 
firetehing of the. limbs, together, with the Ihuddering, or rigours, are 
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convulfive motions ; and will be explained amongft the difeafes of vo- 
lition, SeCt. XXXIV. 

Sicknefs and vomiting is a frequent fymptom in the beginnings of 
fever-fits, the mufcular fibres of the ftomach fhare the general torpor 
and debility of the fyftem ; their motions become firffc leflened, and 
then flop, and then become retrograde ; for the ad of vomiting, like 
the globus hyflericus and the borborigmi of hypocondriafis, is always 
a fymptom of debility, either from want of ftimulus, as in hunger ; 
or from want of fenforial power, as after intoxication ; or from fym- 
pathy with fome other torpid irritative motions, as in the cold fits of 
ague. See Seel. XII. 5. 5. XXIX. 11. and XXXV. 1. 3. where this 
aft of vomiting is further explained. 

The fmall pulfe, which is faid by fome writers to be flow at the 
commencement of ague-fits, and which is frequently trembling and 
intermittent, is owing to the quiefcence of the heart and arterial fyf- 
tem, and to the refiflance oppofed to the circulating fluid from the 
inactivity of all the glands and capillaries. The great weaknefs and 
inability to voluntary motions, with the infenfibility of the extremi- 
ties, are owing to the general quiefcence of the whole moving fyftem ; 
or, perhaps, (imply to the deficient production of fenforial power. 

If all thefe fymptoms are further increafed, the quiefcence of all the 
mufcles, including the heart and arteries, becomes complete, and death 
enfues. This is, moft probably, the cafe of thofe who are flarved to 
death with cold, and of thofe who are faid to die in Holland from long 
fkaiting on their frozen canals. . 

2 . As foon as this general quiefcence of the fyftem ceafes, either by 
the diminution of the caufe, or by the accumulation of fenforial power, 
(as in fyncope, SeCt, XII. 7. 1.) which is the natural confequence of 
previous quiefcence, the hot fit commences. Every gland of the 
body is now ftimulated into ftronger adion than is natural, as its irri- 
tability is increafed by accumulation of fenforial power during its late 

quiefcence. 
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quiefcence, a fuperabundance of all the fecretions is produced, and an 
increafe of heat in confequence of the increafe of thefe fecretions. 
The fkin becomes red, aud the perfpiration great, owing to the in- 
creafed adtion of the capillaries during the hot part of the paroxyfm. 
The fecretion of perfpirable matter is perhaps greater during the hot 
fit than in the fweating lit which follows ; but as the abforption of it 
alfo is greater, it does not Rand on the fkin in vilible drops : add to 
this, that the evaporation of it alfo is greater, from the increafed heat 
of the fkin.. But at the decline of the hot fit, as the mouths of the ab- 
forbents of the fkin are expofed to the cooler air, orbed-clothes, thefe 
veffels fooner lofe their increafed activity, and ceal'e to abiorb more than 
their natural quantity : but the fecerning veffels for fome time longer,, 
being kept warm by. the circulating blood, continue to pour out an in- 
creafed quantity of perfpirable matter, which now Rands on the fkin 
in large vifible drops ; the exhalation of it alfo being leffened by the 
greater coolnefs of the fkin, as well as its abforption by the diminifhed 
action of the lymphatics. See Clafs I. 1. 2. 3. 

The increafed fecretion of bile and of other fluids poured into the 
inteftines frequently induce a purging at the decline of the hot fit}, 
for as the external abforbent veflels have their mouths expofed to the 
cold air, as above mentioned, they ceafe to be excited into unnatural 
adtivity fooner than the fecretory veflels, whofe mouths are expofed 
to the warmth of the blood : now, as the internal abforbents fympa- 
thize with the external ones, thefe alfo, which during the hot fit 
drank up the thinner part of the bile, or of other fecreted fluids, lofe 
their increafed a&ivity before the gland lofes its increafed activity, at 
the decline of the hot fit ; and the loofe dejedtions are produced from 
the fame caufe, that the increafed perfpiration Rands on the fur- 
face of the fkin, from the increafed abforption ceaflng iooner than the 
increafed fecretion. 

The urine during the cold fit is in fmall quantity and pale, both 
from a deficiency of the fecretion and a deficiency of the abforption^ 

During 
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During the hot fit it is in its ufual quantity, but very high coloured 
and turbid, becaufe a greater quantity had been fecreted by the in- 
creafed action of the kidnies, and alfo a greater quantity of its mors 
aqueous part had been abforbed from it in the bladder by the increafed 
aftion of the abforbents ; and laftly, at the decline of the hot fit it is 
in large quantity and lefs coloured, or turbid, becaufe the abforbent 
veflels of the bladder, as obferved above, lofe their increafed a&ion by 
fympathy with the cutaneous ones fooner than the fecretory veflels 
of the kidnies lofe their increafed adlivity. Hence the quantity of 
the fediment, and the colour of the urine, in fevers, depend much 
on the quantity fecreted by the kidnies, and the quantity abforbed 
from it again in the bladder : the kinds of fediment, as the lateri- 
tious, purulent, mucous, or bloody fediments, depend on other 
caufes. It fhould be obferved, that if the fweating be increafed by 
the heat of the room, or of the bed-clothes, that a paucity of turbid 
urine will continue to be produced, as the abforbents of the bladder 
will have their activity increafed by their fympathy with the veflels 
of the Ikin, for the purpofe of fupplying the fluid expended in per- 
fpiration. 

The pulfe becomes ftrong and full owing to the increafed irritabi- 
lity of the heart and arteries, from the accumulation of fenforial 
power during their quiefcence, and to the quicknefs of the return of 
the blood from the various glands and capillaries. This increafed ac- 
tion of all the fecretory veflels does not occur very fuddenly, nor uni- 
verfally at the fame time. The heat feems to begin about the center, 
and to be diffufed from thence irregularly to the other parts of the 
fyftem. This may be owing to the fituation of the parts which firfi: 
became quiefcent and caufed the fever-fit, efpecially when a hardnefs 
or tumour about the praeeordia can be felt by the hand ; and hence 
this part, in whatever vifcus it is feated, might be the firft to regain its 
natural or increafed irritability. 
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3. It muft be here noted, that, by the increafed quantity of heat, 
and of the impulfe of the blood at the commencement of the hot fit, 
a great increafe of ftimulus is induced, and is now added to the in- 
creafed irritability of the fyftem, which -was occafioned by its previ- 
ous quiefcence. This additional ftimulus of heat and momentum of 
the blood augments the violence of the movements of the arterial and 
glandular fyftem in an increafing ratio. Thefe violent exertions ftili 
producing more heat and greater momentum of the moving fluids, 
till at length the fenforial power becomes wafted by this great ftimu- 
lus beneath its natural quantity, and predifpofes the fyftem to a fe- 
cond cold fit. 

At length all thefe unnatural exertions fpontaneoufly fubfide with 
the increafed irritability that produced them ; and which was itfelf 
produced by the preceding quiefcence, in the fame manner as the eye, 
on coming from darknefs into day-light, in a little time ceafes to be 
dazzled and pained, and gradually recovers its natural degree of irri- 
tability. 

4. But if the increafe of irritability, and the confequent increafe 
of the ftimulus of heat and momentum, produce more violent exer- 
tions than thofe above defcribed ; great pain arifes in fome part of the 
moving fyftem, as in the membranes of the brain, pleura, or joints ; 
and new motions of the veflels are produced in confequence of this 
pain, which are called inflammation; or delirium or ftupor arifes; 
as explained in Se£t, XXI. and XXXIII. : for the immediate efreft is 
the fame, whether the great energy of the moving organs arifes from 
an increafe of ftimulus or an increafe of irritability ; though in the 
former cafe the wafte of fenforial power leads to debility, and in the 
latter to health. 
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X. Thofe mufcles, which are lefs frequently exerted, and whofe 
a&ions are interrupted by fleep, acquire lefs accumulation of fenfo- 
rial power during their quiefcent Rate, as the mufcles of locomotion. 
In thefe mufcles after great exertion, that is, after great exhauftion of 
fenforial power, the pain of fatigue enfues ; and during reft: there is a 
renovation of the natural quantity of fenforial power ; but where the 
reft, or quiefcence of the mufcle, is long continued, a quantity of fen- 
forial power becomes accumulated beyond what is neceftary ; as ap- 
pears by the uneafinefs occafioned by want of exercife; and which in 
young animals is one caufe exciting them into action, as is feen in the 
play of puppies and kittens. 

But when thofe mufcles, which are habituated to perpetual action, 
as thofe of the ftomach by the ftimulus of food, thofe of the vefiels 
of the Ikin by the ftimulus of heat, and thofe which conftitUte the 
arteries and glands by the ftimulus of the blood, become for a time 
quiefcent, from the want of their appropriated ftimuli, or by their af- 
lociations with other quiefcent parts of the fyftem ; a greater accu- 
mulation of fenforial power is acquired during their quiefcence, and a 
greater or quicker exhauftion of it is produced during their increafed 
action. 

This accumulation of fenforial power from deficient adion, if it 
happens to the ftomach from want of food, occafions the pain of hun- 
ger ; if it happens to the veffels of the fkin from want of heat, it oc- 
cafions the pain of cold; and if- to the arterial fyftem from the want 
of its adapted ftimuli, many difagreeable fenfations are occafioned, 
fuch as are experienced in the cold fits of intermittent fevers, and are 
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as various, as there are glands or membranes in the fyftem, and are 
generally termed univerfal uneafinefs. 

When the quiefcence of the arterial fyftem is not owing to defedl 
of ftimulus as above, but to the defective quantity of l'enforial power, 
as in the commencement of nervous fever, or irritative fever with weak 
pulfe, a great torpor of this fyftem is quickly induced ; becaufe both 
the irritation from the ftimulus of the blood, and the aflbciation of the 
vafcular motions with each other, continue to excite the arteries into 
a&ion, and thence quickly exhauft the ill-fupplied vafcular mufcles ; 
for to reft: is death ; and therefore thofe vafcular mufcles continue to 
proceed, though with feebler action, to the extreme of wearinefs or 
faintnefs : while nothing limilar to this affects the locomotive mufcles, 
whofe aflions are generally caufed by volition, and not much fubjebl 
either to irritation or to other kinds of aflociations befides the vo- 
luntary ones, except indeed when they are excited by the lafh of 
flavery. 

In thefe vafcular mufcles, which are fubjeft to perpetual a&iort, 
and thence liable to great accumulation of fenforial power during their 
quiefcence from want of ftimulus, a great increafe of activity occurs, 
either from the renewal of their accuftomed ftimulus, or even from 
much lefs quantities of ftimulus than ufual. This increafe of aftion 
conftitutes the hot fit of fever, which is attended with various in- 
creafed fecretions, with great concomitant heat, and general uneafi- 
nefs. The uneafinefs attending this hot paroxyfm of fever, or fit 
of exertion, is very different from that, which attends the previous 
cold fit, or fit of quiefcence, and is frequently the caufe of inflamma- 
tion, as in pleurify, which is treated of in the next fe&ion. 

A fimilar efieft occurs after the quiefcence of our organs of fenfe ; 
thofe which are not fubjeft to perpetual a&ion, as the tafte and fmell, 
are lefs liable to an exuberant accumulation of fenforial power after 
their having for a time been inactive ; but the eye, which is in per- 
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petual adlion during the day, becomes, dazzled, and liable to inflam- 
mation after a temporary quiefcence. 

Where the previous quiefcence has been owing to a defedt of fen- 
forial power, and not to a defedt of ftimulus, as in the irritative fever 
with weak pulfe, a fimilar increafe of activity of the arterial fyftem 
iucceeds, either from the ufual ftimulus of the blood, or from a fti- 
mulus lefs than ufual ; but as there is in general in thefe cafes of fe- 
ver with weak pulfe a deficiency of the quantity of the blood, the pulfe 
in the hot fit is weaker than in health, though it is ftronger than in 
the cold fit, as explained in No. 2. of this fedtion. But at the fame 
time in thofe fevers, where the defedt of irritation is owing to the 
defedt of the quantify of fenforial power, as well as to the defied! of 
ftimulus, another circumftance occurs ; which confifts in the partial, 
diftribution of it, as appears in partial flufhings, as of the face or bo- 
lbm, while the extremities are cold ; and in the increafe of particular 
fecretions, as of bile, faliva, infenfible perfpiration, with great heat of 
the fkin, or with partial fweats, or diarrhoea. 

■ There are alfo many uneafy fenfations attending thefe increafed ac- 
tions, which, like thofe belonging to the hot fit of fever with ftrong 
pulfe, are frequently followed by inflammation, as in fcarlet fever ; 
which inflammation is neverthelefs accompanied with a pulfe weaker, 
though quicker, than the pulfe during the remiffion or intermiffion 
of the paroxyfms, though ftronger than that of the previous cold fit. 

From, hence I conclude, that both the cold and hot fits of fever are 
neceflary confequences of the perpetual and inceflant adtion of the ar- 
terial and glandular fyftem ; fince thofe mufcular fibres and thofe or- 
gans of fenfe, which are moft frequently exerted, become neceflarily 
moft afFedted both with defedt and accumulation of fenforial power 
and that hence fever -fits are not- an effort of nature to relieve herfelf 
and that therefore they fhould always be prevented or diminifhed as 
much as poffible, by any means which decreafe the general or partial 
3 vafcular 
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vafcular aaions, when they are greater, or by increafing them when 
they are lefs than in health, as defcribed in Sea. XII. 6. 1. 

Thus have I endeavoured to explain, and I hope to the fatisfaaion 
of the candid and patient reader, the principal fymptoms or circum- 
flances of fever without the introduaion of the fupernatural power of 
fpafm. To the arguments in favour of the doarine of fpafm it may 
be fufficient to reply, that in the evolution of medical as well as of 
dramatic cataftrophe, 

Nee Deus interlit, nili dignus vindice nodus incident. 

HOR; . 
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SECT. XXXIII. 

DISEASES OF SENSATION. 

I. Motions excited by JenJation. Digeflion. Generation. Pleajure of exiflence. 
Hypochondriacifm. 2. Pain introduced. Serf five fevers of two kinds. 3. 'Two 
fenforial powers exerted in fenfitive fevers. Size of the blood. Nervous fevers 
diftinguifhed from putrid ones. The feptio and antifeptic theory. 4. Two kinds 
of delirium. 5. Other animals are lefs liable to delirium , cannot receive our con- 
tagious difeafes , and are lefs liable to madnefs. II. 1. Senfitive motions generated. 
2. Inflammation explained. 3. Its remote caufes from excefs of irritation , or of 
irritability , not from thofe pains which are owing to defell of irritation. New 
vejfels produced , and much heat. 4. Purulent matter fecreted. 5. Contagion 

explained. 6 . Received but once. 7. If common matter be contagious ? 8. Why 
fome contagions are received but once. 9. Why others may be received frequently. 
Contagions of fmall-pox and meafies do not all at the fame times. Two cafes of 
fuch patients. 10. The blood from patients in the fmall-pox will not infell others. 
Cafes of children thus inoculated The variolous contagion is not received into 
the blood. It alls by fenfitive ajfociation between the ftomach and Jldn. III. 1. Ab- 
farption of folids and fluids. 2. Art of healing ulcers. 3. Mortification at- 
tended with lefs pain in weak people. 

I. 1. AS many motions of the body are excited and continued by 
irritations, fo others require, either conjuuftly with thefe, or fepa- 
rately, the pleafurable or painful fenfations, for the purpofe of pro- 
ducing them with due energy. Amongft thefe the bufinefs of di- 
geftion fupplies us with an inftance : if the food, which we fwallovv, 
is not attended with agreeable fenfation, it digefts lefs perfectly ; and 
if very difagreeable fenfation accompanies it, fuch as a nauieous idea, 

or 
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or very difguftful tafte, the digeftion becomes impeded ; or retrograde 
motions of the ftomach and oefophagus fucceed, and the food is 
ejeCted. 

The bufinefs of generation depends fo much on agreeable fenfation, 
that, where the objeCt is difguftful, neither voluntary exertion nor irri- 
tation can effect the purpofe ; which is alfo liable to be interrupted by 
the pain of fear or balhfulnefs. 

Befides the pleafure, which attends the irritations produced by the 
objeCts of lull: and hunger, there feems to be a fum of pleafurable af- 
feCtion accompanying the various fecretions of the numerous glands, 
which conftitutes the pleafure of life, in contradiftin&ion to the te- 
dium vitas. This quantity or fum of pleafurable affection feems to 
contribute to the due or energetic performance of the whole move- 
able fyftem, as well that of the heart and arteries, as of digeftion 
and of ablorption ; fince without the due quantity of pleafurable fenfa- 
tion, flatulency and hypochondriacifm affeCt the inteftines, and a lan- 
guor feizes the arterial pulfations and fecretions ; as occurs in great 
and continued anxiety of the mind. 

2. Befides the febrile motions occafioned by irritation, defcribed in 
SeCt. XXXII. and termed irritative fever, it frequently happens that 
pain is excited by the violence of the fibrous contractions ; and other 
new motions are then fuperadded, in confequence of fenfation, which 
we fhall term febris fenfitiva, or fenfitive fever. It muft be obferved, 
that moft irritative fevers begin with a decreafed exertion of irritation, 
owing to defeCt of ftimulus ; but that on the contrary the fenfitive 
fevers, or inflammations, generally begin with the increafed exertion, 
of fenfation, as mentioned in SeCt. XXXI. on temperaments : for 
though the cold fit, which introduces inflammation, commences with 
decreafed irritation, yet the inflammation itfelf commences in the hot 
fit during the increafe of fenfation. Thus a common puftule, or 
phlegmon, in a part of little fenfibility does not excite an inflamma- 
tory fever ; but if the ftomach, inteftines, or the tender fubftance 
5 beneath 
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beneath the nails, be injured, great fenfation is produced, and the 
whole fyftem is thrown into that kind of exertion, which conflitutes 
inflammation. 

Thefe fenfitive fevers, like the irritative ones, refolve themfelves 
into thofe with arterial ftrength, and thole with arterial debility, that 
is with excefs or defeat of feriforial power ; thefe may be termed the 
febris fenfitiva pulfu forti, fenfitive fever with flxong pulfe, which is 
the fynocha, or inflammatory fever ; and the febris fenfitiva pulfu de- 
bili, fenfitive fever with weak pulfe, which is the typhus gravior, or 
putrid fever of forne writers. 

3. The inflammatory fevers, which are here termed fenfitive fe- 
vers with ftrong pulfe, are generally attended with fome topical in- 
flammation, as pleurify, peripneumony, or rheumatifm, which dif- 
tinguilhes them from irritative fevers with ftrong pulfe. The 
pulfe is ftrong, quick, and full; for in this fever there is great irri- 
tation, as well as great fenfation, employed in moving the arterial 
fyftem. The fize, or coagulable lymph, which appears on the blood, 
is probably an increafed fecretion from the inflamed internal lining of 
the whole arterial fyltem, the thinner part being taken away by the 
increafed abforption of the inflamed lymphatics. 

The fenfitive fevers with weak pulfe, which are termed putrid or 
malignant fevers, are diftinguifhed from irritative fevers with weak 
pulfe, called nervous fevers, defcribed in the laft fe£lion, as the for- 
mer confift of inflammation joined with debility, and the latter of de- 
bility alone. Hence there is greater heat and more florid colour of 
the ikin in the former, with petechiae, or purple fpots, and aphthae, 
or- floughs in the throat, and generally with previous contagion. 

When animal matter dies, as a flough in the throat, or the morti- 
fied part of a carbuncle, if it be kept moift and warm, as during its 
adhefion to a living body, it will foon putrify. This, and the origin 
of contagion from putrid animal fubftances, leem to have given rife 
to the feptic and antifeptic theory of thefe fevers. 



The 
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The matter in puftules and ulcers is thus liable to become putrid, 
and to produce microfcopic animalcula ; the urine, if too long re- 
tained, may alfo gain a putrefcent fmell, as well as the alvine feces ; 
but fome writers have gone fo far as to believe, that the blood itfelf 
in thcfe fevers has fmelt putrid, when drawn from the arm of the pa- 
tient : but this feems not well founded ; fince a fingle particle of putrid 
matter taken into the blood can produce fever, how can we conceive 
that the whole mafs could continue a minute in a putrid Hate without 
deftroying life ? Add to this, that putrid animal fubftances give up 
air, as in gangrenes ; and that hence if the blood was putrid, air 
Ihould be given out, which in the blood-vefTels is known to occaiicn 
immediate death. 

In thefe fenfitive fevers with Strong pulfe (or inflammations) there 
are two fenforial faculties concerned in producing the difeafe, viz. ir- 
ritation and fenfation ; and hence, as their combined aftion is more 
violent, the general quantity of fenforial power becomes further ex- 
haufted during the exacerbation, and the fyftem more rapidly weak- 
ened than in irritative fever with Strong pulfe ; where the fpirit of 
animation is weakened by but one mode of its exertion : fo that this 
febris fenfitiva pulfu forti (or inflammatory fever,) may be considered 
as the febris irritativa pulfu forti, with the addition of inflammation ; 
and the febris fenfitiva pulfu debili (or malignant fever) may be con- 
sidered as the febris irritativa pulfu debili (or nervous fever), with the 
addition of inflammation. 

4. In' thefe putrid or malignant fevers a deficiency of irritability ac- 
companies the increafe of fenlibility ; and by this wafte of fenforial 
power by the excefs of fenfation, which was already too fmall, arifes 
the delirium and Stupor which fo perpetually attend thefe inflamma- 
tory fevers with arterial debility. In thefe cafes the voluntary power 
firfl ceafes to act from deficiency of fenforial fpirit; and the Stimuli 
from external bodies have no effect on the exhaufted fenforial power, 
and a delirium like a dream is the confequence. At length the in- 

3 E ternal 
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ternal ftimuli ceafe to excite fufficient irritation, and the fecretions are 
either not produced at all, or too parlimonious in quantity. Amongft 
thefe the fecretion of the brain, or production of the fenforial power, 
becomes deficient, till at laft all fenforial power ceafes, except what 
is juft neceflary to perform the vital motions, and a ftupor fucceeds ; 
which is thus owing to the fame caufe as the preceding delirium ex- 
erted in a greater degree. 

This kind of delirium is owing to a fufpenfion of volition, and to 
the difobedience of the fenfes to external ftimuli, and is always occa- 
fioned by great debility, or paucity of fenforial power ; it is therefore 
a bad fign at the end of inflammatory fevers, which had previous ar- 
terial ftrength, as rlieumatifm, or pleurify, as it (hews the prefence 
of great exhauftion of fenforial power in a fyftem, which having lately 
been expofed to great excitement, is not fo liable to be ftimulated into 
its healthy aCtion, either by additional ftimulus of food and medicines, 
or by the accumulation of fenforial power during its prefent torpor. 
In inflammatory fevers with debility, as thofe termed putrid fevers, 
delirium is fometimes, as well as ftupor, rather a favourable fign ; as 
lefs fenforial power is wafted during its. continuance (fee Clafs II. 
i. 6 . 8 .), and the conftitution not having been previoufly expofed to 
excefs of ftimulation, is more liable to be excited after previous 
quiefcence. 

When the fum of general pleafurable fenfation becomes too great, 
another kind of delirium fupervenes, and the ideas thus excited are 
miftaken for the irritations of external objects : fuch a delirium is pro- 
duced for a time by intoxicating drugs, as fermented liquors, or 
opium : a permanent delirium of this kind is fometimes induced by 
the pleafures of inordinate vanity, or by the enthufiaftic hopes of 
heaven. In thefe cafes the power of volition is incapable of exertion, 
and in a great degree the external fenfes become incapable of perceiv- 
ing their adapted ftimuli, becaufe the whole fenforial power is em- 
ployed or expended on the ideas excited by pleafurable fenfation. 

This 
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This kind of delirium is diftinguifhed from that which attends the 
fevers above mentioned from its not being accompanied with general 
debility, but limply with excefs of pleal'ureable fenfation ; and is 
therefore in iome mealure allied to madnefs or to reverie ; it differs 
from the delirium of dreams, as in this the power of volition is not 
totally fufpended, nor are the fenfes precluded from external ftimula- 
tion ; there is therefore a degree of confiftency, in this kind of deli- 
rium, and a degree of attention to external objetts, neither of which 
exift in the delirium of fevers or in dreams. 

5. It would appear, that the vafcular fyftem of other animals are 
lefs liable to be put into attion by their general fum of pleafureable or 
painful fenfation ; and that the trains of their ideas, and the mufcular 
motions ufually aflociated with them, are lefs powerfully connected 
than in the human fyftem. For other animals neither weep, nor 
fmile, nor laugh ; and are hence feldom fubjett to delirium, as treated 
of in Sett. XVI. on Inftintt. Now as our epidemic and contagious 
difeafes are probably produced by difagreeable fenfation, and not limply 
by irritation ; there appears a reafon, wHy brute animals are lefs liable 
to epidemic or contagious difeafes ; and fecondly, why none of our 
contagions, as the fmall-pox or mealies, can be communicated to 
them, though one of theirs, viz. the hydrophobia, as well as many 
of their poifons, as thofe of fnakes and of infetts, communicate their 
deleterious or painful effetts to mankind. 

Where the quantity of general painful fenfation is too great in the 
fyftem, inordinate voluntary exertions are produced either of our 
ideas, as in melancholy and madnefs, or of our mufcles, as in con- 
vullion. From thefe maladies alfo brute animals are much more ex- 
empt than mankind, owing to their greater inaptitude to voluntary 
exertion, as mentioned in Sett. XVI. on Inftintt. 

II. 1. When any moving organ is excited into fuch violent mo- 
tions, that a quantity of pleafureable or painful fenfation is produced, 
it frequently happens (but not always) that new motions of the af- 
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fected organ are generated in confequence of the pain or pleafure, 
which are termed inflammation. 

Thefe new motions are of a peculiar kind, tending to diftend the 
old, and to produce new fibres, and thence to elongate the ftraight 
mufcles, which ferve locomotion, and to form new veflels at the ex- 
tremities or fides of the vafcular mufcles. 

2. Thus the pleafureable fenfations produce an enlargement of the 
nipples of nurfes, of the papillae of the tongue, of the penis, and 
probably produce the growth of the body from its embryon Hate to its 
maturity ; whilft the new motions in confequence of painful fenfa- 
tion, with the growth of the fibres or veflels, which they occafion, 
are termed inflammation. 

Hence when the ftraight mufcles are inflamed, part of their ten- 
dons at each extremity gain new life and fenfibility, and thus the 
mul'cle is for a time elongated ; and inflamed bones become foft, vaf- 
cular, and fenfible. Thus new veflels (hoot over the cornea of in- 
flamed eyes, and into fchirrous tumours, when they become inflamed j 
and hence all inflamed parts grow together by intermixture, and in- 
ofculation of the new and old veflels. 

The heat is occafioned from the increased fecretions either of mu- 
cus, or of the fibres, which produce or elongate the veflels. The red 
colour is owing to the pellucidity of the newly formed veflels, and as 
the arterial parts of them are probably formed before their corre- 
fpondent venous parts. 

3. Thefe new motions are excited either from the increafed quan- 
tity of fenfation in confequence of greater fibrous contractions, or 
from increafed fenfibility, that is, from the increafed quantity of fen- 
forial power in the moving organ. Hence they are induced by great 
external ftimuli, as by wounds, broken bones ; and by acrid or in- 
fectious materials ; or by -common ftimuli on thofe organs, which 
have been fome time quiefcent ; as the ufual light of the day inflames 
the eyes of thofe, who have been confined in dungeons ; and the 
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warmth of a common fire inflames thofe, who have been previoufly 
expofed to much cold. 

But thefe new motions are never generated by that pain, which 
arifes from defedl of flimulus, as from hunger, thirft, cold, or in- 
anition, with all thofe pains, which are termed nervous. Where 
thefe pains exift, the motions of the affe&ed part are leflened ; and if 
inflammation fucceeds, it is in fome diftant parts ; as coughs are 
caufed by coldnefs and moifture being long applied to the feet ; or it 
is in confequence of the renewal of the flimulus, as of heat or food, 
which excites our organs into flronger aftion after their temporary 
quiefcence ; as kibed heels after walking in fnow. 

4. But when thefe new motions of the vafcular mufcles are ex- 
erted with greater violence, and thefe veflels are either elongated too 
much or too haftily, a new material is fecreted from their extremi- 
ties, which is of various kinds according to the peculiar animal mo- 
tions of this new kind of gland, which fecretes it ; fuch is the pus 
laudabile or common matter, the variolous matter, venereal matter, 
catarrhous matter, and many others. 

5. Thefe matters are the product of an animal procefs ; they are 
fecreted or produced from the blood by certain difeafed motions of the 
extremities of the blood-vefl'els, and are on that account all of them 
contagious ; for if a portion of any of thefe matters is tranfmitted into 
the circulation, or perhaps only inferted into the flcin, or beneath the 
cuticle of an healthy perfon, its flimulus in a certain time produces 
the fame kind of morbid motions, by which itfelf was produced ; and 
hence a fimilar matter is generated. See Se<ft. XXXIX. 6. 1. 

6. It is remarkable, that many of thefe contagious matters are 
capable of producing a fimilar difeafe but once ; as the fmall-pox and 
meafies ; and I fuppofe this is true of all thofe contagious difeafes, 
which are fpontaneoufly cured by nature in a certain time ; for if the 
body was capable of receiving the difeafe a fecotid time, the patient 
mult perpetually infefi himfelf by the very matter, which he has 
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himfelf produced, and is lodged about him ; and hence he could 
never become free from the dileafe. Something fimilar to this is 
feen in the fecondary fever of the confluent fmall-pox ; there is a 
great abforption of variolous matter, a very minute part of which 
would give the genuine fmall-pox to another perfon ; but here it 
only ftimulates the fyftem into common fever ; like that which 
common pus, or any other acrid material might occafion. 

7. In the pulmonary confumption, where common matter is 
daily abforbed, an irritative fever only, not an inflammatory one, is 
produced ; which is terminated like other irritative fevers by fweats, 
or loofe (tools. Hence it does not appear, that this abforbed matter 
always a<fts as a contagious material producing frefh inflammation or 
new abfceffes. Though there is reafon to believe, that the firft time 
any common matter is abforbed, it has this effect, but not the fecond 
time, like the variolous matter above mentioned. 

This accounts for the opinion, that the pulmonary confumption is 
fometimes infectious, which opinion was held by the ancients, and 
continues in Italy at prefent ; and I have myfelf feen three or four 
inftances, where a hulband and wife, who have flept together, and 
have thus much received each other’s breath, who have infeCted each 
other, and both died in confequence of the original taint of only one 
of them. This alfo accounts for the abfceffes in various parts of the 
body, that are fometimes produced after the inoculated lmall-pox is 
terminated ; for this fecond abforption of variolous matter ads like 
common matter, and produces only irritative fever in thofe children, 
whofe conftitutions have already experienced the abforption of com- 
mon matter ; and inflammation with a tendency to produce new ab- 
fceffes in thofe, whofe conftitutions have not experienced the abforp- 
tions of common matter. 

It is probable, that more certain proofs might have been found to 
(hew, that common matter is infe&ious the firft time it is abforbed, 
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tending to produce fimilar abfcefies, but not the fecond time of its 
abforption, if this fubjedt had been attended to. 

8. Thefe contagious difeafes are very numerous, as the plague, 
fmall-pox, chicken-pox, meafles, lcarlet-fever, pemphigus, catarrh, 
chincough, venereal dileafe, itch, trichoma, tiuea. The infedtious 
material does not feem to bedifl'olved by the air, but only mixed with 
it perhaps in tine powder, which loon fublides ; fince many of thefe 
contagions can only be received by adlual contadf ; and others of 
them only at imall diftances from the infedted perfon ; as is evident 
from many perfons having been near patients of the fmall-pox with- 
out acquiring the difeafe. 

The reafon, why many of thefe difeafes are received but once, 
and others repeatedly, is not well underftood ; it appears to me, that 
the conftitution becomes fo accuftomed to the ftimuli of thefe infec- 
tious materials, by having once experienced them, that though irri- 
tative motions, as hedtic fevers, may again be produced by them, yet 
no fenfation, and in confequence no general inflammation fucceeds ; 
as difagreeable fmells or taftes by habit ceafe to be perceived ; they 
continue indeed to excite irritative ideas on the organs of feufe, but 
thefe are not fucceeded by fenfation. 

There are many irritative motions, which were at firft fucceeded 
by fenfation, but which by frequent repetition ceafe to excite fenfa- 
tion, as explained in Sedt. XX. on Vertigo. And, that this circum- 
jftance exifts in refpedl to infectious matter appears from a known 
fadt ; that nurfes, who have had the fmall-pox, are liable to experi- 
ence fmall ulcers on their arms by the contadt of variolous matter in 
lifting their patients ; and that when patients, who have formerly 
had the fmall-pox have been inoculated in the arm, a phlegmon, or 
inflamed fore, has fucceeded, but no fubfequent fever. Which 
Ihevvs, that the contagious matter of the fmall-pox has not loft its 
power of ftimulating the part it is applied to, but that the general 
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fyftem is not afteded ia confequence. See Section XII. 7. 6. 
XIX. 10. 

9. From the accounts of the plague, virulent catarrh, and putrid 
dyfentery, it feems uncertain, whether thefe difeafes are experienced 
more than once ; but the venereal difeafe and itch are doubtlefs re- 
peatedly infectious ; and as thefe difeafes are never cured fpontaneoufly, 
but require medicines, which aft without apparent operation, fome 
have fufpeded, that the contagious material produces fimilar matter 
rather by a chemical change of the fluids, than by an animal procefs ; 
and that the fpecific medicines deftroy their virus by chemically com- 
bining with it. This opinion is fuccefsfully combated by Mr. Hun- 
ter, in his Treat ife on Venereal Difeafe, Parti, c. i.. 

But this opinion wants the fupport of analogy, as there is no 
known procefs in animal bodies, which is purely chemical, not even 
digeftion ; nor can any of thefe matters be produced by chemical pro- 
cefles. Add to this, that it is probable, that the infeds, obferved in 
the puftules of the itch, and in the ftools of dyfenteric patients, are 
the confequences, and not the caufes of thefe difeafes. And that the 
fpecific medicines, which cure the itch and lues venerea, as brimftone 
and mercury, ad only by increafing the abforption of the matter in 
the ulcufcles of thofe difeafes, and thence difpofing them to heal ; 
which would otherwife continue to fpread. 

Why the venereal difeafe, and itch, and tenia, or fcald head, are 
repeatedly contagious, while thofe contagions attended with fever can 
be received but once, feems to depend on their being rather local dif- 
eafes than univerfal ones, and are hence not attended with fever, ex- 
cept the purulent fever in their laft ftages, when the patient is deftroy- 
ed by them. On this account the whole of the fyftem does not be- 
come habituated to thefe morbid adions, fo as to ceafe to be affeded 
with fenfation by a repetition of the contagion. Thus the contagious 
matter of the venereal difeafe, and of the tenia, affeds the lymphatic 
5 glands, 
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glands, as the inquinal glands, and thofe about the roots- of the hair 
and neck, where it is arrefted, but does not feem to aided the blood- 
veflels, lince no lever enfues. 

Hence it would appear, that thefe kinds of contagion are propa- 
gated not by means of the circulation, but by fvmpathy of diftant 
parts with each other ; fnice if. a diftant part, as the palate, Ihould 
be excited by fenfitive aflociation into the fame kind of motions, as 
the parts originally afteCted by the contaCt of infectious matter; that 
diftant part will produce the fame kind of infectious matter ; for every 
fecretion from the blood is formed from it by the peculiar motions of 
the fine extremities of the gland, which fecretes it; the various fe- 
creted fluids, as the bile, faliva, gaftric juice, not previoufly exifting, 
as fuch, in the blood- veflels. 

And this peculiar fympathy between the genitals and the throat, 
owing to fenfitive aflociation, appears not only in the production of 
venereal ulcers in the throat, but in variety of other inftances, as in 
the mumps, in the hydrophobia, fome coughs, ftrangulation, the 
production of the beard, change of voice at puberty. Which are fur- 
ther defcribed in Clafs IV. 2. 1.7. 

To evince that the production of fuch large quantities of contagi- 
ous matter, as are feen in fome variolous patients, fo as to cover the 
whole Ikin almoft with puftules, does not arife from any chemical fer- 
mentation in the blood, but that it is owing to morbid motions of the 
fine extremities of the capillaries, or glands, whether thefe be rup- 
tured or not, appears from the quantity of this matter always cor- 
refponding with the quantity of the fever ; that is, with the violent 
exertions of thofe glands and capillaries, .which are the terminations 
of the arterial fyftem. 

The truth of this theory is evinced further by a circumftance ob- 
ferved by Mr. J. Hunter, in his Treatife on Venereal Difeafe; that 
an a patient, who was inoculated for the fmall-pox, and who appear- 
ed afterwards to have been previoufly infeCted with the meafles, 

3 F the 
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the progrefs of the fmall-pox was delayed till the meafles had run 
their courfe, and that then the fmall-pox went through its ufual 
periods. 

Two limilar cafes fell under my care, which I fhallhere relate, as 
it confirms that of Mr. Hunter, and contributes to illuftrate this part 
of the theory of contagious difeafes. I have tranfcribed the particu- 
lars from a letter of Mr. Lightwood of Yoxal, the furgeon who 
daily attended them, and at my requeft, after I had feen them, kept 
a kind of journal of their cafes. 

Mifs H. and Mifs L. two lifters, the one about four and the other 
about three years old, were inoculated Feb. 7, 1791. On the 10th 
there was a rednefs on both arms difcernible by a glafs. On the 
j 1 th their arms were fo much inflamed as to leave no doubt of the 
infe&ion having taken place. On the 12th lefs appearance of in- 
flammation on their arms. In the evening Mifs L. had an eruption, 
which refembled the meafles. On the 13th the eruption on Mifs L. 
was very full on the face and breaft, like the mealies, with confider- 
able fever. It was now known, that the meafles were in a farm houfe 
in the neighbourhood. Mifs H.’s arm lefs inflamed than yefterday. 
On the 14th Mifs L.’s fever great,- and the eruption univerfal. The 
arm appears to be healed. Mifs H.’s arm fomewhat redder. They 
were now put into feparate rooms. On the 15th Mifs L.’s arms as 
yefterday. Eruption continues. Mifs H.’s arms have varied but little. 
1 6th, the eruptions on Mifs L. are dying away, her fever gone. Be- 
e-ins to have a little rednefs in one arm at the place of inoculation. 
Mifs H.’s arms get redder, but Ihe has no appearance of complaint. 
20th, 'Mifs L.’s arms have advanced flowly till this day, and now a 
few puftules appear. Mifs H.’s arm has made little progrefs from the 
16th to this day, and now Ihe has fome fever. 21ft, Mifs L. as 
yefterday. Mifs H. has much inflammation, and an increafe of the 
red circle on one arm to the fize of half a crown, and had much fever 
at night, with fetid breath- 22d, Mifs L.’s puftules continue advanc- 
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ing. Mil's H.’s inflammation of her arm and red circle increafes. A 
few red (pots appear in different parts with l'ome degree of fever this 
morning. 23d. Mil's L. has a larger crop of puftules. Mifs H. has 
imall puftules and great inflammation of her arms, with but one 
puftule likely to fuppurate. After this day they gradually got well, 
and the puflules difappeared. 

In one of thefe cafes the meafles went through their common courfe 
with milder fymptoms than ufual, and in the other the meafly conta- 
gion feemed juft fufficient to flop the progrefs of variolous contagion, 
but without itfelf throwing the conftitutiou into anv diforder. At the 
fame time both the meafles and fmall-pox feem to have been rendered 
milder. Does not this give an idea, that if they were both inoculated 
at the fame time, that neither of them might affeft the patient ? 

From thefe cafes I contend, that the contagious matter of thefe dif- 
eal'es does not affect the conffitution by a fermentation, or chemical 
change of the blood, becaul'e then they muff have proceeded together, 
and have produced a third lbmething, not exactly limilar to either of 
them : but that they. produce new motions of the cutaneous termina- 
tions of the blood- vefl'els, which for a time proceed daily with increaf- 
ing activity, like l'ome paroxyfms of fever, till they at length fecrete 
or form a limilar poifon by thefe unnatural actions. 

. Now as in the meafles one kind of unnatural motion takes place, 
and in the fmall-pox another kind, it is ealy to conceive, that thefe 
different kinds of morbid motions cannot exift together ; and there- 
fore, that that which has Jfirft begun will continue till the lyftem be- 
comes habituated to the ftimulus which occafions it, and has ceafed to 
be thrown into adtion by it ; and then the other kind of ffimulus will 
in its turn produce fever, and new kinds of motions peculiar to itfelf. 

10. On further confidering the adtion of contagious matter, lince 
the former part of this work was fent to the prefs ; where I have af- 
ierted, in Sedt. XII. 3. 6. that it is probable, that the variolous matter 
4 s diffufed through the blood ; I prevailed on my friend Mr. Power, 
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furgeon at Bofworth in Leicefterlhire to try, whether the fmall-pox 
could be inoculated by ufing the blood of a variolous patient inftead 
of the matter from the puftules ; as I thought fuch an experiment 
migh throw fome light at leaft on this iuterefting fubjett. The fol- 
lowing is an extract from his letter : — • 

“ March 11, 1793. 1 inoculated two children, who had not had 

the fmall-pox, with blood ; which was taken from a patient on the 
fecond day after the eruption commenced, and before it was com- 
pleted. And at the fame time 1 inoculated myfelf with blood from 
the fame perfon, in order to compare the appearances, which might 
arife in a perfon liable to receive the infection, and in one not liable to 
receive it. On the fame day I inoculated four other children liable 
to receive the infection with blood taken from another perfon on the 
fourth day after the commencement of the eruption. The patients 
from whom the blood was taken had the difeafe mildly, but had the 
moft puftules of any I could feledt from twenty inoculated patients ; 
and as much of the blood was infinuated under the cuticle as I could 
introduce by elevating the Ikin without drawing blood ; and three or 
four fuch punctures were made in each of their arms, and the blood 
was ufed in its fluid ftate. 

“ As the appearances in all thefe patients, as well as in myfelf, 
were fimilar, I fhall only mention them in general terms. March 13. 
A flight fubcuticular difcoloration, with rather a livid appearance, 
without forenefs or pain, was vifible in them all, as well as in my 
own hand. 1 5. The difcoloration fbmewhat lefs, without pain or 
forenefs. Some patients inoculated on the fame day with variolous 
matter have confiderable inflammation. 17. The difcoloration is 
quite gone in them all, and from my own hand, a dry mark only re- 
maining. And they were all inoculated on the 18th, with variolous 
matter, which produced the difeafe in them all.” 

Mr. Power afterwards obferves, that, as the patients from whom 
the blood was taken had the difeafe mildly, it may be fuppofed, that 

though 



Sect. XXXIII. z. DISEASES OF SENSATION. 4 oj 

though the contagious matter might be mixed with the blood, it 
might dill be in too dilute a ftate to convey the infection ; but adds at 
the fame time, that he has diluted recent matter with at lead: five 
times its quantity of water* and which has ftill given the infection ; 
though he has fometimes diluted it fo far as to fail. 

The following experiments were inftituted at my requeft by my 
friend Mr. Hadley, furgeon in Derby, to afcertain whether the blood 
of a perfon in the fmall-pox be capable of communicating the difeafe. 
“ Experiment ift. O&ober 18th, 1793. I took fome blood from a 
vein in the arm of a perfon, who had the fmall-pox on the fecond 
day of the eruption, and introduced a fmall quantity of it immedi- 
ately with the point of a lancet between the fcarf and true fkin of the: 
right arm of a boy nine years old in two or three different places ; the 
other arm was inoculated with variolous matter at the fame time. 

“ 19th. The punctured parts of the right arm were furrounded 
with fome degree of fubcuticular inflammation. 20th. The inflam- 
mation more confiderable, with a flight degree of itching, but no pairt 
upon preffure. 2 iff. Upon examining the arm this day with a lens 
I found the inflammation lefs extenfive, and the rednefs changing tO' 
a deep yellow or orange- colour. 22d. Inflammation nearly gone. 
23d. Nothing remained, except a flight difcoloration and a little fcurfv 
appearance on the pun&ures. At the fame time the inflammation of 
the arm inoculated with variolous matter was increafing faft, and he 
had the difeafe mildly at the ufual time. 

“ Experiment 2d. I inoculated another child at the fame time and 
in the fame manner, with blood taken on the firft day of the erup- 
tion ; but as the appearance and effects were fimilar to thofe in the 
preceding experiment, I fhall not relate them minutely.. 

Experiment 3d. October 20th. Blood was taken from a perfon 
who had the fmall-pox, on the third day of the eruption, and on- 
the fixth from the commencement of the eruptive fever. I introduced 
fome of it in its fluid ftate into both arms of a boy feven years old.. 

2.1 ft,. 
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% 1 ft. There appeared to be Tome inflammation under the cuticle, 
where the puuSVures were made. 22J. Inflammation more con- 
fiderable. 24c]. On this day the inflammation was fomewhat greater, 
and the cuticle rather elevated. 

24th. Inflammation much lei's, and only a brown or orange-colour 
remained. 25th. Scarcely any difcoloration left. On this day he 
was inoculated with variolous matter, the progrefs of the in fed ion 
went on in the ufual way, and he had the fmall-pox very favour- 
ably. 

“ At this time I was requeued to inoculate a young perfon, who 
was thought to have had the fmall-pox, but his parents were not quite 
certain ; in one arm 1 introduced variolous matter, and in the other 
blood, taken as in experiment 3d. On the fecond day after the ope- 
ration, the pun&ured parts were inflamed, though I think the arm in 
which I had inferted variolous matter was rather more fo than the 
other. On the third the inflammation was increafed, and looked 
much the fame as in the preceding experiment. 4th. The inflam- 
mation was much diminifhed, and on the 5th almoft gone. He was 
expoled at the fame time to the natural infection, but has continued 
perfedly weil. 

“ I have frequently obferved (and believe raoft‘ praditioners have 
done the fame), that if variolous matter be inferted in the arm of a 
perfon who has previoully had the fmall-pox, that the inflammation 
on the fecond or third days is much greater, than if they had not had 
the difeafe, but on the fourth or fifth it difappears. 

“ On the 23d I introduced blood into the arms of three more chil- 
dren, taken on the third and fourth days of the eruption. The ap- 
pearances were much the fame as mentioned in experiments fir ft and 
third. They were afterwards inoculated with variolous matter, and 
had the difeafe in the regular way. 

“ The above experiments were made with blood taken from a 
fmall vein in the hand or foot of three or four different patients, 

whom 
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whom I had at that time under inoculation. They were feledted 
from 160, as having the greateft number of puftules. The part was 
wafhed with warm water before the blood was taken, to prevent the 
poflibility of any matter being mixed with it from the furface.” 

Shall we conclude from hence, that the variolous matter never en- 
ters the blood-veflels ? but that the morbid motions of the veflels of 
the Ikin around the infertion of it continue to increafe in a larger and 

O 

larger circle for fix or feven days ; that then their quantity of morbid- 
aftion becomes great enough to produce a fever-fit, and to afFeft the 
ftomach by affociation of motions ? and finally, that a fecond aflocia- 
tion of motions is produced between the llomach and the other parts 
of the Ikin, inducing them into morbid actions fimilar to thofe of the 
circle round the infertion of the variolous matter ? Many more ex- 
periments and obfervatious are required before this important queftion 
can be fatisfa&orilv anfwered. ’ • 

It may be adduced, that as the matter inferted into the Ikin of the 
arm frequently fwells the lymphatic in the axilla, that in that cir- 
cumftance it feems to be there arrefted in its progrefs, and cannot be 
imagined to enter the blood by that lymphatic gland till the fwelling 
of it fubfides. Some other phenomena of the dil'eafe are more eafilv 
reconcileable to this theory of fympathetic motions than to that of 
abforption ; as the time taken up between the infertion of the matter, 
and the operation of it on the fyftem, as mentioned above. For the 
circle around the infertion is feen to increafe, and to inflame ; and I 
believe, undergoes a kind of diurnal paroxyfm of torpor and palenefs 
with a fucceeding increafe of action and colour, like a topical fever- 
fit. Whereas if -the matter is conceived to circulate for fix or feven 
days with the blood, without producing’ diforder, it ought to be ren- 
dered milder, or the blood-veflels more familiarized to its acrimony. 

It is much eafier to conceive from this doctrine of afiociated or 
fympathetic motions of diftant parts of the fyftem/ how it happens,, 
that the variolous infection can be received but once, as before ex- 
plained 
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plained ; than by fuppofing, that a change is effected in tHe mafs of 
blood by any kind of fermentative procefs. 

' The curious circumftance of the two contagions of fmall-pox and 
meafles not afting at the fame time, but one of them retting or fuf- 
pending its action till that of the other ceafes, may be much eafier 
explained from fympathetic or affociated adtions of the infedted part 
with other parts of the fyflem, than it can from fuppofing the two 
contagions to enter the circulation. 

The ttdn of the face is fubjedt to more frequent vicittitudes of heat 
and cold, from its expofure to the open air, and is in confequence more 
liable to fenfitive afl’ociation with the ftomach than any other part of 
the furface of the body, becaufe their adtions have been more fre- 
quently thus aflociated. Thus in a furfeit from drinking cold water, 
when a perfon is very hot and fatigued, an eruption is liable to appear 
on the face in confequence of this fympathy. In the fame manner 
the rofy eruption on the faces of drunkards more probably arifes from 
the fympathy of the face with the ftomach, rather than between the 
face and the liver, as is generally fuppofed. 

This fympathy between the ftomach and the fkin of the face is ap- 
parent in the eruption of the fmall-pox ; fince, where the difeafe is in 
confiderable quantity, the eruption on the face firft fucceeds the fick- 
nefs of the ftomach. In the natural difeafe the ftomach feems to be 
frequently primarily affected, either alone or along with the toufils, as 
the matter feems to be only diffufed in the air, and by being mixed 
with the faliva, or mucus of the tonfils, to be fwallowed into the 
ftomach. 

After fome days the irritative circles of motions become difordered 
by this new ftimulus, which adts upon the mucous lining of the fto- 
mach ; and ficknefs, vertigo, and a diurnal fever fucceed. Thefe 
difordered irritative motions become daily increafed for two or three 
days, and then by their increafed adtion certain fenfitive motions, or 
inflammation, is produced^ and at the next cold fit of fever, when 

the 
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the ftomach recovers from its torpor, an inflammation of the exter- 
nal lkin is formed in points (which afterwards fuppurate), by fenfitive 
affociation, in the fame manner as a cough is produced in confequence 
of expofing the feet to cold, as defcribed in Se£t. XXV. x. 1. and 
Clafs IV. 2. 2. 4. If the inoculated lkin of the arm, as far as it ap- 
pears inflamed, was to be cut out, or deftroyed by cauflic, before the 
fever commenced, as fuppofe on the fourth day after inoculation, 
would this prevent the difeafe ? as it is fuppofed to prevent the hy- 
drophobia. 

III. 1. Where the new veffels, and enlarged old ones, which 
conftitute inflammation, are not fo haftily diftended as to burfb, and 
form a new kind of gland for the fecretion of matter, as above men- 
tioned ; if fuch circumftances happen as diminifh the painful fenfa- 
tion, the tendency to growth ceafes, and by and by an abforption 
commences, not only of the fuperabundant quantity of fluids depo- 
fited in the inflamed part, but of the folids likewife, and this even 
of the hardefl: kind. 

Thus during the growth of the fecond fet of teeth in children, 
the roots of the firft fet are totally abforbed, till at length nothing of 
them remains but the crown ; though a few weeks before, if they are 
drawn immaturely, their roots are found complete. Similar to this 
Mr. Hunter has obferved, that where a dead piece of bone is to exfo- 
liate, or to feparate from a living one, that the dead part does not pu- 
trify, but remains perfectly found, while the furface of the living 
part of the bone, which is in contact with the dead part, becomes 
abforbed, and thus effe&s its feparation. Med. Comment. Edinb. V. 
1. 425. In the fame maxiner the calcareous matter of gouty concre- 
tions, the coagulable lymph depofited on inflamed membranes in rheu- 
matifm and extravafated blood become abforbed ; which are all as fo- 
lid and as indilfoluble materials as the new veffels produced in inflam- 
mation. 

This abforption of the new veffels and depofited fluids of inflamed 
, 3 G parts 
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parts is called refolution : it is produced by firfl; uling fuch internal 
means as decreafe the pain of the part, and in confequence its new 
motions, as repeated bleeding, cathartics, diluent potations, and warm 
bath. 

After the veffels are thus emptied, and the abforption of the new 
veflels and depofiled fluids is evidently begun, it is much promoted 
by {Emulating the part externally by folutions of lead, or other me- 
tals, and internally by the bark, and fmali dofes of opium. Hence 
when an ophthalmy begins to become paler, any acrid eye- water, as 
a folution of fix grains of white vitriol in an ounce of water, haftens 
the abforption, and clears the eye in a very Ihort time. But the fame 
application ufed a few days fooner would have increafed the inflam- 
mation. Hence after evacuation opium in fmali dofes may contri- 
bute to promote the abforption of fluids depofited on the brain, as ob- 
ferved by Mr. Bromfield in his treatife of furgery. 

2. Where an abfcefs is formed by the rupture of thefe new veffels,. 
the violence of inflammation ceafes, and a new gland feparates a ma- 
terial called pus : at the fame time a lefs degree of inflammation pro- 
duces new veffels called vulgarly proud flefh ; which, if no bandage 
confines its growth, nor any other circumftance promotes abforption. 
in the wound, would rife to a great height above the ufual fize of the 
part. 

Hence the art of healing ulcers confifts in producing a tendency to 
abforption in the wound greater than the depofition. Thus when an 
ill-conditioned ulcer feparates a copious and thin difcharge, by the ufe 
of any ftimulus, as of falts of lead, or mercury, or copper exter- 
nally applied, the difcharge becomes diminilhed in quantity, and be- 
comes thicker, as the thinner parts are firfl: abforbed. 

But nothing fo much contributes to iucreafe the abforption in a 
wound as covering the whole limb above the fore with a bandage, 
which Ihould be fpread with fome plafter, as with emplaftrum 
de minio, to prevent it from flipping. By this artificial tight- 
7 ' nefa 
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nefs of the fkin, the arterial pulfations aft with double their ufual 
power in promoting the afcending current of the fluid in the val- 
vular lymphatics. 

Internally the abforption from ulcers Ihould be promoted firft by 
evacuation, then by opium, bark, mercury, fteel. 

3. Where the inflammation proceeds with greater violence or ra- 
pidity, -that is, when by the painful fenfation a more inordinate ac- 
tivity of the organ is produced, and by this great aftivity an additional 
quantity of painful fenfation follows in an increafing ratio, till the 
whole of the fenforial power, or fpirit of animation, in the part be- 
comes exhaufted, a. mortification enfues, as in a carbuncle, in in- 
flammations of the bowels, in the extremities of old people, or in 
the limbs of thofe who are brought near a fire after having been much 
benumbed with cold. And from hence it appears, why weak people 
are more fubjeft to mortification than ftrong ones, and why in weak 
perfons lefs pain will produce mortification, namely, becaufe the fen- 
forial power is fooner exhaufted by any excefs of aftivity. I remem- 
ber feeing a gentleman who had the preceding day travelled two ftages 
in a chaife with what he termed a bearable pain in his bowels ; which 
when I faw him had ceafed rather fuddenly, and without a pafl'age 
through him ; his pulfe was then weak, though not very. quick ; but 
as nothing which he fwallowed would continue in his ftomach many 
minutes, I concluded that the bowel was mortified ; he died on the 
next day. It is ufual for patients fluking under the fmall-pox with 
mortified puftul.es, and with purple fpots intermixed, to complain of 
no pain, but to fay they are pretty well to the laft moment. 
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IV. When the motions of any part of the fyftem, in confequence 
of previous torpor, are performed with more energy than in the irri- 
tative fevers, a difagreeable fenfation is produced, and new adions of 
fome part of the fyftem commence in confequence of this fenfation 
conjointly with the irritation ; which motions conftitute inflamma- 
tion. If the fever be attended with a ftrong pulfe, as in pleurify, or 
rheumatifm, it is termed fynocha fenfitiva, or fenfitive fever with 
ftrong pulfe ; which is ufually termed inflammatory fever. If it be 
attended with weak pulfe, it is termed typhus fenfitivus, or fenfitive 
fever with weak pulfe, or typhus gravior, or putrid malignant fever. 

The fynocha fenfitiva, or fenfitive fever with ftrong pulfe, is ge- 
nerally attended with fome topical inflammation, as in peripneumony, 
hepatitis, and is accompanied with much coagulable lymph, or fize; 
which rifes to the furface of the blood, when taken into a bafon, as 
it cools ; and which is believed to be the increafed mucous fecretion 
from the coats of the arteries, infpiflated by a greater abforption of 
its aqueous and faliue part, and perhaps changed by its delay in the 
circulation. 

The typhus fenfitivus, or fenfitive fever with weak pulfe, is fre- 
quently attended with delirium, which is caufed by the deficiency 
of the quantity of fenforial power, and with variety of cutaneous 
eruptions. 

Inflammation is caufed by the pains occafioned by excefs of action, 
and not by thofe pains which are occafioned by defeat of action. 
Thefe morbid attions, which are thus produced by two fenforial 
powers, viz. by irritation and fenfation, fecrete new living fibres, 

which 
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which elongate the old veflels, or form new ones, and at the fame 
time much heat is evolved from thefe combinations. By the rupture 
of thefe veflels, or by a new conftruclion of their apertures, purulent 
matters are fecreted of various kinds ; which are infectious the firfl 
time they are applied to the flcin beneath the cuticle, or fwallowed 
with the faliva into the ftomach. This contagion aCts not by its be- 
ing abforbed into the circulation, but by the fympathies, or aflociated 
aCtions, between the part firfl flimulated by the contagious matter 
and the other parts of the fyflem. Thus in the natural fmall-pox the 
contagion is fwallowed with the faliva, and by its flimulus inflames 
the flomach ; this variolous inflammation of the ftomach increafes every 
day, like the circle round the punCture of an inoculated arm, till it 
becomes great enough to diforder the circles of irritative and fenfitive 
motions, and thus produces fever- fits, with ficknefs and vomiting. 
Laftly, after the cold paroxyfm, or fit of torpor, of the ftomach has 
increafed for two or three fucceflive days, an inflammation of the fkin 
commences in points ; which generally firfl appear upon the face, as 
the aflociated aClions between the fkin of the face and that of the fto- 
mach have been more frequently exerted together than thofe of any 
other parts of the external furface. 

Contagious matters, as thofe of the meafles and fmall-pox, do not 
aCt upon the fyflem at the fame time •, but the progrefs of that which 
was lafl received is delayed, till the aCtion of the former infeClion 
ceafes. All kinds of matter, even that from common ulcers, are pro- 
bably contagious the firfl time they are inferted beneath the cuticle or 
fwallowed into the ftomach ; that is, as they were formed by certain 
morbid adlions of the extremities of the veflels, they have the power 
to excite fimilar morbid actions in the extremities of other veflels, to 
which they are applied ; and thefe by fympathy, or aflociations of 
motion, excite fimilar morbid adlions in diftant parts of the fyflem, 
without entering the circulation ; and hence the blood of a patient in 
the fmall-pox will not give that difeafe by inoculation to others. 

When 
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When the new fibres or veflels become again abforbed into the cir- 
culation, the inflammation ceafes ; which is promoted, after fufficient 
evacuations, by external ftimulants and bandages : but where the ac- 
tion of the veflels is very great, a mortification of the part is liable to 
enfue, owing to the exhauftion of fenforial power ; which however 
occurs in weak people without much pain, and without very violent 
previous inflammation ; and, like partial paralyfis, may be efteemed one 
mode of natural death of old people, a part dying before the whole. 
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is an exertion of voluntary and Jenfitive motions. i. Cafe of reverie, j. Lady 

fuppofed to have two fouls. 4. Methods of relieving pain. 



I. 1. BEFORE we commence this Sedtion on Difeafed Voluntary- 
Motions, it may be neceflary to premife, that the- word volition is 
not ufed in this work exactly in its common acceptation. Volition is 
laid in Sedtion V. to bear the fame analogy to defire and averfion, 
which fenfation does to pleafure and pain. And hence that, when 
defire or averfion produces any adtion of the mufcular fibres, or of the 
organs of fenfe, they are termed volition ; and. the adtions produced 
in confequence are termed voluntary adtions. Whence it appears, 
that motions of our mufcles or ideas may be produced in confequence 
of defire or. averfion without our haviug the power to prevent them, 
and yet thefe motions may be termed voluntary,, according to our 
definition of the word ; though in common language they would be 
called involuntary. 

The objedts of defire and averfion are generally at a diftance, where- 
as thofe of pleafure and pain are immediately adting upon our organs. 
Hence, before defire or averfion are exerted, fo as to caufe any ac- 
tions, there is generally time for deliberation ; which con lifts in dis- 
covering the means to obtain the objedt of defire, or to avoid the ob- 
jedt of averfion ; or in examining the good or bad confequences, which 
may refult from them. In this cafe it is evident, that we have a 
power to delay the propofed adtion, or to perform it ; and this power 
of choofing, whether we lhall adt or not, is in common language ex- 
prefled by the word volition, or will. Whereas in this work the 
word volition means limply the adtive ftate of the .fenforial faculty in 
producing motion in confequence of defire or averfion ; whether we 
have the power of reftraining that adtion, or not ; that is, whether 
we exert any adtions in confequence of oppofite defires or averfions, 
or not. 
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For if the objefls of defire or averfion are prefent, there is no ne- 
ceffity to inveftigate or compare the means of obtaining them, nor do 
we always deliberate about their confequences ; that is, no delibera- 
tion necefl’arily intervenes, and in confequence the power of choofing 
to aft or not is not exerted. It is probable, that this twofold ufe of 
the word volition in all languages has confounded the metaphyficians, 
who have difputed about free will and neceflity. Whereas from the 
above analyfis it would appear, that during our fleep, we ufe no vo- 
luntary exertions at all ; and in our waking hours, that they are the 
confequence of defire or averfion. 

To will is to aft in confequence of defire ; but to defire means to 
defire fomething, even if that fomething be only to become free from 
the pain, which caules the defire ; for to defire nothing is not to de- 
fire*, the word defire, therefore, includes both the adtion and the ob- 
jeft or motive ; for the objeft and motive of defire are the fame thing. 
Hence to defire without an objeft, that is, without a motive, is a 
folecifm in language. As if one fhould alk, if you could eat without 
food, or breathe without air. 

From this account of. volition it appears, that convulfions of the- 
mufcles, as in epileptic fits, may in the common fenl'e of that word 
be termed involuntary ; becaufe no deliberation is interpofed between 
the defire or averfion and the confequent aftion ; but in the fenfe of 
the word, as above defined, they belong to the clafs of voluntary mo- 
tions, as delivered in Vol. II. Clafs III. If this ufe of the word be 
difcordant to the ear of the reader, the term morbid voluntary mo- 
tions, or motions in confequence of averfion, may be fubflituted in its 
Head. 

• If a perfon has a defire to be cured of the ague, and has at the fame 
time an averfion (or contrary defire) to fwallowing an ounce of Pe- 
ruvian bark ; he balances defire againft defire, or averfion againfl: 
averfion ; and thus he acquires the power of choofing, which is the 
common acceptation of the word willing . But in the cold fit of ague, 
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after having difcovered that the adt of Ihuddering, or exerting the fub- 
eutaneous mufcles, relieves the pain of cold ; he immediately exerts 
this adt of volition, and Ihudders, as foon as the pain and confequent 
averfion return, without any deliberation intervening ; yet is thb adt, 
as well as that of fwallowing an ounce of the bark, caufed by voli- 
tion ; and that even though he endeavours in vain to prevent it by a 
weaker contrary volition. This recalls to our minds the flory of the 
'hungry afs between two hay- Hacks, where the two defires are fup- 
pofed fo exadtly to counteradt each other, that he goes to neither of 
the Hacks, but perifhes by want. Now as two equal and oppofite de- 
fires are thus fuppofed to balance each other, and prevent all adtion, 
it follows, that if one of thefe hayflacks was fuddenly removed, that 
the afs would irrefiflibly be hurried to the other, which in the com- 
mon ufe of the word might be called an involuntary adt ; but which, 
in our acceptation of it, would be claffed amongfl voluntary adtions, 
as above explained. 

Hence to deliberate is to compare oppofing defires or averfions, and 
that which is the moH intereHing at length prevails, and produces ac- 
tion. Similar to this, where two pains oppofe each other, the flronger 
or more intereHing one produces adtion ; as in pleurify the pain from 
fufFocation would produce expanfion of the lungs, but the pain occa* 
foiled by, extending the inflamed membrane, which lines the cheH, 
oppofes this expanfion, and one or the other alternately prevails. 

When any one moves his hand quickly near another perfon’s eyes, 
the eye-lids inHantly clofe ; this adt in common language is termed 
involuntary, as we have not time to deliberate or to exert any con- 
trary defire or averfion, but in this work it would be termed a volun- 
tary adt, becaufe. it is caufed by the faculty of volition, and after a 
few trials the nidtitation can be prevented by a contrary or oppofing 
volition. 

The power of oppofing volitions is befl exemplified in the flory of 
Mutius Scaevola, who is laid to have thruH his hand into the fire be- 
fore 
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fore Porcenna, and to have fuffered it to be confumcd for having: 
failed him in his attempt on the life of that general. Here the aver- 
sion for the lol's of fame, or the unfatisfied delire to ferve his country, 
the' two prevalent enthufiafms at that time, were more powerful than 
the-defire of withdrawing his hand, which muft be occafioned by the 
pain of combuftion ; of thefe oppofing volitions 

Vincit amor patriae, laudumquc immenfa enpido. 

If anv one is told not to fwaliow his faliva for a minute, he foon 
fwallows it contrary to his will, in the common fenfe of that word ; 
but this alfo is a voluntary adtion, as it is performed by the faculty of 
volition, and is thus to be underftood. When the power of volition 
is exerted on any of our fenfes, they become mote acute, as in our 
attempts to hear {"mail noifes in the night. As explained in Section 
XIX. 6. Hence by our attention to the fauces from our defire not to 
fwaliow our faliva ; the fauces become more fenfible ; and the ftimu- 
lus of the faliva is followed by greater fen fat ion r and confequent de- 
fire of fwallowing it. So that the defire of volition. in confequence of 
the increafed fenfation of the faliva is more powerful, than the previ- 
ous defire not to fwaliow it. See VoL II. Deglutitio invita. In the* 
fame manner if a modeft man wilhes not to want to make water, 
when .he is confined with ladies in a coach or an affembly-room ; that 
very adt of volition induces the circumftance, which he wifhes to 
avoid, as above explained ;infomuch that I once faw a partial infi- 
nity, which might be called a voluntary diabetes, which was occa- 
fioned by the fear '(and confequent averfion) of not being able to make 
water at all. 

J It is further neceffary to obferve here, to prevent any confufiou of 
voluntary, with fenfitive, or alTociate motions, that in all the inftances 
of violent efforts to relieve pain, thofe efforts are at firil voluntary 
exertions ; but after they have been frequently repeated for the pur- 
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pofe of relieving certain pains, they become alfociated with thofe 
pains, and ceafe at thofe times to be fubfervient to the will ; as in 
coughing, fneezing, and ftrangury. Of thefe motions thofe which 
contribute to .remove or.diflodge the offending caufe, as the actions of 
the abdominal mufcles in parturition or in vomiting, though they 
were originally excited by volition, are in this work termed fenfitive 
motions ; but thofe actions of the mufcles or organs of fenfe, which 
do not contribute to remove the offending caufe, as in general convul- 
fions or in madnefs, are in this work termed voluntary motions, or 
mot ions,. in confequence of av.erfion, though in common language they 
are called involuntary ones. Thofe fenfitive -unreflrainable adtions, 
which contribute to remove the caufe of pain-are uniformly and inva- 
riably exerted, as ih coughing or fneezing ; but thofe motions which 
are exerted in confequence of averfion without contributing to remove 
the painful caufe, but only to prevent the fenfation of it, as in epi- 
leptic, or cataleptic fits, are not uniformly and invariably exerted, 
but change from one fet of mufcles to another, as will be further ex- 
plained; and may by f this criterion alfo be diflinguifhed from the 

former. _ y y ' * . «••• i . 

At the fame time thofe motions, which are excited by, perpetual 
ftimulus, or by affociation ..with each other, or immediately by plea- 
fureable or painful fenfation, may properly be. termed involuntary mo- 
tions, as thofe of the heart and arteries; as the faculty of volition fel- 
dom affedts thofe, except when it exifts in unnatural quantity, as in 
maniacal people. • . • 

2. It. was obferved in Sedtion XIV. on the Produdtion of Ideas, 
that thofe parts of the fyftem, which are ufually termed the . organs 
of fenfe, are liable to be excited into pain by the excefs of the ftirnu- 
lus of thofe objects, which are by ..nature adapted to affedt them ; as of 
too great light, found, or preflure. But that thefe organs receive no 
pain from the defect or abfence of thefe ftimuli,^ as in darknels or 
iilence. But that our other organs of perception, which have gene- 
rally 
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rally been called appetites, as of hunger, third, want of heat, want 
cf frelh air, are liable to be affe&ed with pain by the defeat, as well 
as by the excefs of their appropriated ftimuli. 

This excefs or defeft of ftimulus is however to be confidered only 
as the remote caufe of the pain, the immediate caufe being the excefs 
or defedt of the natural a£tion of the affe&ed part, according to Se£t. 
IV. 5. Hence all the pains of the body may be divided into thofe from 
excefs of motion, and thofe from defeat of motion ; which diftindtion 
is of great importance in the knowledge and the cure of many difeafes. 
For as the pains from excefs of motion either gradually fubfide, or are 
in general fucceeded by inflammation ; fo thofe from defeat of motion 
either gradually fubfide, or are in general fucceeded by convulfion, 
or madnefs. Thefe pains are eafily diftinguifhable from each other by 
this circumftance, that the former are attended with heat of the pain- 
ed part, or of the whole body ; whereas the latter exifts without in- 
creafe of heat in the pained part, and is generally attended with cold- 
nefs of the extremities of the body ; which is the true criterion of 
what have been called nervous pains. 

Thus when any acrid material, as fnuff or lime, falls into the eye, 
pain and inflammation and heat are produced from the excefs of fti- 
mulus ; but violent hunger, hemicrania, or the clavus hyftericus, 
are attended With coldnefs of the extremities, and defeat of circula- 
tion. When we are expofed to great cold, the pain we experience 
from the deficiency of heat is attended with a quiefcence of the mo- 
tions of the vafcular fyftem ; fo that no inflammation is produced, 
but a great defire of heat, and a tremulous motion of the fubcutaneous 
mufcles, which is properly a convulfion in confequence of this pain 
from defeat of the ftimulus of heat. 

It was before mentioned, that as fenfation confifts in certain move- 
ments of the fenforium, beginning at fome of the extremities of it,, 
and propagated to the central parts of it; fo volition confifts of cer- 
tain other movements of the fenforium, commencing in the central 

parts 
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part's of it, and propagated to fome of its -extremities. This idea of 
ithefe two great powers of motion in -the animal machine is confirmed 
from obferving, that they never exifl: in a great degree or univerfally 
at the fame time; for while we ftrongly exert our voluntary motions, 
we ceafe to feel the pains or uneafineffes, which occafioned us to exert 
them. 

Hence during the time of fighting with 'fids or -fvvords no pain is 
felt by the combatants, till they ceafe to exert themfelves. Thus in 
the beginning of ague-fits the painful fenfation of-cold is diminifhed, 
while the patient exerts himfelf in the {hivering and gnafhing of his 
teeth. He then ceafes to exert himfelf, and the pain of-cold returns; 
and he is thus perpetually induced to reiterate thefe exertions, from 
which he experiences a temporary relief. The fame. occurs in labour- 
pains, the exertion of the parturient woman relieves the violence of 
the pains for a time, which recur again foon after the has ceafed to 
ufe thofe exertions. The fame is true in many other painful difeafes, 
as in the ftrangury, tenefmus, and the efforts of vomiting; all thefe 
difagreeable fenfations are diminifhed or removed for a time by the 
various exertions they occafion, and recur alternately with thofe' ex- 
ertions. 

The reftlefihefs in fome fevers is an almoft perpetual exertion of 
this kind, excited to relieve fome difagreeable fenfations ; the recipro- 
cal oppofite exertions of a wounded worm, the alternate emproftho- 
tonos and opifthotonos of feme fpafmodic difeafes, and the intervals of 
all convulfions, from whatever caufe, Teem to be owing to this cir- 
cumftance of the laws of animation ; that great or univerfal exertion 
cannot exifl: at the fame time with great or univerfal fenfation, though 
they can exifl: reciprocally; which is probably refolvable into the 
more general law, that the whole fenforial power being expanded in 
one mode of exertion, there is none to fpare for l any other. Whence 
fyncope, or temporary apoplexy, fucceeds to epileptic convul- 
fions. 

- 6 3. Hence . 
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3. Hence when any violent pain affjifls us, of which we can nei- 
ther avoid nor remove the caufe, we foon learn to endeavour to alle- 
viate it, by exerting fome violent voluntary effort, as mentioned 
above ; and are naturally induced to ufe thofe mufcles for this pur- 
pofe, which have been in the early periods of our lives mofl frequent- 
ly or moil; powerfully exerted. 

Now the firfl mufcles, which infants ufe raoft frequently, are 
thofe of refpiration ; and on this account we gain a habit of holding 
our breath, at the fame time that we ufe great efforts to exclude it, 
for this purpofe of alleviating unavoidable pain ; or we prefs out our 
breath through a frnall aperture of the larinx, and fcream violently, 
when the pain is greater than is relievable by the former mode of ex- 
ertion. Thus children fcream to relieve any pain either of body or 
mind, as from anger, or fear of being beaten. 

Hence it is curious to obferve, that thofe animals, who have more 
frequently exerted their mufcles of refpiration violently, as in talking, 
barking, or grunting, as children, dogs, hogs, fcream much more, 
when they are in pain, than thofe other animals, who ufe little or 
no language in their common modes of life ; as horfes, fheep, and 
cows. 

The next mofl frequent or mofl powerful efforts, which infants are 
firfl: tempted to produce, are thofe with the mufcles in biting hard 
lubftances ; indeed the exertion of thefe mufcles is very powerful in 
common maftication, as appears from the pain we receive, if a bit of 
bone is unexpectedly found amongft our fofter food ; and further ap- 
pears from their a fling to fo great mechanical difad vantage, particu- 
larly when we bite with the incifores, or canine teeth ; which are 
hrfl formed, and thence are lirfl uled to violent exertion. 

Hence when a perfcn is in great pain, the caufe of which he can- 
not remove, he fets his teeth firmly together, or bites fome fub fiance 
between them with great vehemence, as another mode of violent ex- 
ertion to produce a temporary relief. Thus we have a proverb where 

no 
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no help can be had in pain, “ to grin and abide and the tortures of 
hell are faid to be attended with “ gnalhing of teeth.” 

Hence in violent fpafmodic pains I' have feen people bite not only’ 
their tongues, but their arms or fingers, or thofe of the attendants’, 
or any object which was near them ; and alfo ftrike, pinch, or tear, 
others or themfelves, particularly the part of their own body, which 
is painful at the time. Soldiers, who die of painful wounds in battle, 
are faid by Homer to bite the ground. Thus alfo in the bellon,. or 
colica faturnina, the patients are faid to bite their own flefh, and' 
dogs in this difeafe to bite up the ground they lie upon. It is pro- 
bable that the great endeavours to bite in mad dogs, and the violence 
of other mad animals, is owing to the fame caufe. 

4. If the efforts of our voluntary motions are exerted with ftill 
greater energy for the relief of fome difagreeable fenfation, convul- 
sions are produced ; as the various kinds of epilepfy, and in fome hyf- 
teric paroxifms. In all thefe difeafes a pain or difagreeable fenfation 
is produced, frequently by worms, or acidity in the bowels, or by 
a - difeafed nerve in the fide, or head, or by the pain of a difeafed 
liver. 

In fome conftitutions a more intolerable degree of pain is produced 
in fome part at a diftance from the caufe by fenfitive aflociation, as 
before explained ; thefe pains in fuch conftitutions arife to fo great a 
degree, that I verily believe no artificial tortures could equal fome, 
which I have witnefled ; and am confident life would not have long 
been preferved, unlefs they had been foon diminifhed or removed by 
the univerfal convulfion of the voluntary motions, or by temporary 
madnefs. 

In fome of the unfortunate patients I have obferved, the pain has . 
rifen to an inexprefiible degree, as above defcribed, before the con- 
vulfions have fupervened ; and which were preceded by fcreaming, 
and grinning ; in others, as in the common epilepfy, the convulfion 
has immediately fucceeded the commencement of the difagreeable 
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fenfations ; and as a ftupor frequently fucceeds the convulfions, they 
only feemed to remember that a pain at the flomach preceded the fit, 
or fome other unealy feel ; or more frequently retained no memory at 
all of the immediate caufe of the paroxyfm. But even in this kind of 
epilepfy, where the patient does not recolleft any preceding pain, the 
paroxifms generally are preceded by a quivering motion of the under 
jaw, with a biting of the tongue ; the teeth afterwards become 
preffed together with vehemence, and the eyes are then convulfed, 
before the commencement of the univerfa! convulfion ; which are all 
efforts to relieve pain. 

The reafon why thefe convulfive motions are alternately exerted 
and remitted was mentioned above, and in Se£t. XII. 1. 3. when the 
exertions are fuch as give a temporary relief to the pain, which ex- 
cites them, they ceafe for a time, till the pain is again perceived ; and 
then new exertions are produced for its relief. We fee daily examples 
of this in the loud reiterated laughter of fome people ; the pleafure- 
able fenfation, which excites this laughter, arifes for a time fo high 
as to change its name and become painful : the convulfive motions of 
the refpiratory mufcles relieve the pain for a time ; we are, however, 
unwilling to lofe the pleafure, and prefently put a flop to this ex- 
ertion, and immediately the pleafure recurs, and again as inffantly - 
rifes into pain. All of us have felt the pain of immoderate laughter ; 
children have been tickled into convulfions of the whole body ; and 
others have died in the a£t of laughing ; probably from a paralyfis 
fucceeding the long continued actions of the mufcles of refpira- 
tion. 

Hence we learn the reafon, why children, who are fo eafily ex- 
cited to laugh by the tickling of other people’s fingers, cannot tickle 
themfelves into laughter. The exertion of their hands in the en- 
deavour to tickle themfelves prevents the neceffity of any exertion of 
the refpiratory mufcles to relieve the excefs of pleafureable affection. 
See Se£t. XVII. 3. 5. 
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Chryfippus is recorded to have died laughing, when an afs was in- 
vited to fup with him. The fame is related of one of the popes, 
who, when he was ill, faw a tame monkey at his bedlide put on the 
holy thiara. Hall. Phyf. T. III. p. 306. 

There are inftances of epilepfy being produced by laughing recorded 
by Van Swieton, T. III. 402 and 308. And it is well known, that 
many people have died inftantaneoufly from the painful excels of joy, 
which probably might have been prevented by the exertions of 
laughter. 

Every combination of ideas, which we attend to, occafions pain or 
pleafure ; thofe which occafion pleafure, furnilh either focial or felfifh 
pleafure, either malicious or friendly, or lafcivious, or fublime plea- 
fure ; that is, they give us pleafure mixed with other emotions, or 
they give us unmixed pleafure, without occafioning any other emo- 
tions or exertions at the fame time. This unmixed pleafure, if it 
be great, becomes painful, like all other animal motions from ftimuli 
of every kind ; and if no other exertions are occalioned at the fame 
time, we ufe the exertion of laughter to relieve this pain. Hence 
laughter is occafioned by fuch wit as excites fimple pleafure without 
any other emotion, fuch as pity, love, reverence. For fublime ideas 
are mixed with admiration, beautiful ones with love, new ones with 
furprife ; and thefe exertions of our ideas prevent the aXion of laugh- 
ter from being necelfary to relieve the painful pleafure above defcribed. 
Whence laughable wit confifts of frivolous ideas, without connexions 
of any confequence, fuch as. puns on words, or on phrafes, incon- 
gruous junctions of ideas j on which account laughter is fo frequent 
in children. 

Unmixed pleafure lefs than that, which caufes laughter, caufes 
fleep, as in tinging children to fleep, or in flight intoxication from 
wine or food. See SeX. XVIII. 12. 

5. If the pains, or dilagreeable fenfations, above defcribed do not 
obtain a temporary relief from thefe convulfive exertions of the muf- 
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cles, thofe convulfive exertions continue without remiflion, and one 
kind of catalepiy is produced. Thus when a nerve or tendon pro- 
duces great pain by its being inflamed or wounded, the patient fets - 
his teeth firmly together, and grins violently, to diminifh the pain ; 
and if the pain is not relieved by this exertion, no relaxation of the 
maxillary mufcles takes place, as in the convulfions above delcribed, 
but the jaws remain firmly fixed together. This locked jaw is the 
moft frequent in fiance of cataleptic fpafm, becaule we are more in- 
clined to exert the mufcles fubfervient to mafticatiou from their early 
obedience to violent efforts of volition. 

But in the cafe related in Seel. XIX. on Reverie, the cataleptic 
lady had pain in her upper teeth ; and prefling one of her hands ve- 
hemently againft her cheek-bone to diminifh this pain, it remained in 
that attitude for about half an hour twice a day, till the painful pa- 
roxyfm was over. 

I have this very day feen a young lady in this difeafe, (with which 
flie has frequently been afflicted,) fhe began to-day with violent pain 
fliooting from one fide of the forehead to the occiput, and after various 
ftruggles lay on the bed with her fingers and wrifts bent and fluff for 
about two hours ; in other refpeCts fhe feemed in a fyncope with a 
natural pulfe. She then had intervals of pain and of fpafm, and took 
three grains of opium every hour till fhe had taken nine grains, before 
the pains and fpafm ceafed. 

There is, however, another fpecies of fixed fpafm, which differs 
from the former, as the pain exifts in the contracted mufcle, and 
would feem rather to be the confequence than the caufe of the con- 
traction, as in the cramp in the calf of the leg, and in many other 
parts of the body. 

In thefe fpafms it fhould feem, that the mufcle itfelf is firft thrown 
into contraction by fome dilagreeable fenfation, as of cold ; and that 
then the violent pain is produced by the great contraction of the muf- 
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cular fibres extending its own tendons, which are faid to be fenfible 
to extenfion only ; and is further explained in Sett. XVIII. 1 5. 

6. Many inflances have been given in this work, where after vio- 
lent motions excited by irritation, the organ has become quiefcent to 
lefs, and even to the great irritation, which induced it into violent 
motion ; as after looking long at the fun or any bright colour, they 
ceafe to be feen ; and after removing from bright day-light into a 
gloomy room, the eye cannot at firft perceive the objetts, which fti- 
mulate it lefs. Similar to this is the fyncope, which fucceeds after 
the violent exertions of our voluntary motions, as after epileptic fits, 
for the power of volition atts in this cafe as the ftimulus in the other.. 
This fyncope is a temporary palfy, or apoplexy, which ceafes after a 
time, the mufcles recovering their power of being excited into attion 
by the efforts of volition j as the eye in the circumftance above men- 
tioned recovers in a little time its power of feeing objetts in a gloomy 
room ; which were invifible immediately after coming out of a ftronger 
light. This is owing to an accumulation of fenforial power during 
the inattion of thofe fibres, which were before accuftomed to per- 
petual exertions, as explained in Sett. XII. 7. 1. A {lighter degree 
of this difeafe is experienced by every one after great fatigue, when 
the mufcles gain fuch inability to further attion, that we are obliged 
to reft them for a while, or to fummon a greater power of volition to 
continue their motions. 

In all the fyncopes, which I have feen induced after convulfive fits* 
the pulfe has continued natural, though the organs of fenfe as well as 
the locomotive mufcles, have ceafed to perform their functions ; for 
it is neceflary for the perception of objetts, that the external organs 
of fenfe Ihould be properly excited by the voluntary power, as the 
eye-lids muft be open, and perhaps the mufcles of the eye put into 
adtion to diftend, and thence give greater pellucidity to the cornea, 
-which in fyncope, as in death, appears flat and lefs tranfparent. 

The 
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The tympanum of the ear alfo feems to require a voluntary exertion 
of its mufcles, to gain its due tenfion, and it is probable the other 
external organs of fenfe require a fimilar voluntary exertion to adapt 
them to the diltindt perception of objedts. Hence in fyncope as in 
fleep, as the power of volition is fufpended, no external objedts are 
perceived. See Sedt. XVIII. 5. During the time which the patient 
lies in a fainting fit, the fpirit of animation becomes accumulated ; 
and hence the mufcles in a while become irritable by their ufual fti- 
mulation, and the faintingfit ceafes. See Sedt. XII. 7. 1. 

7. If the exertion of the voluntary motions has been ftill more 
energetic, the quiefcence, which fucceeds, is fo complete, that they 
cannot again be excited into adtion by the efforts of the will. In this 
manner the palfy, and apoplexy (which is an univerfal pally) are fre- 
quently produced after convulfions, or other violent exertions ; of this 
I fhall add a few in fiances. 

Platernus mentions fome, who have died apopledtic from violent 
exertions in dancing ; and Dr. Mead, in his Effay on Poifons, records 
a patient in the hydrophobia, who at one effort broke the cords 
which bound him, and at the fame inftant expired. And it is pro- 
bable, that thofe, who have expired from immoderate laughter, have 
died from this paralylis confequent to violent exertion. Mrs. Scott of 
Stafford was walking in her garden in perfedt health with her neigh- 
bour Mrs. ; the latter accidentally fell into a muddy rivulet, 

and tried in vain to difengage herfelf by the affiflance of Mrs. Scott’s 
hand. Mrs. Scott exerted her utmoft power for many minutes, firft 
to affifl her friend, and next to prevent herfelf from being pulled into 
the morafs, as her diftreffed companion would not difengage her hand. 
After other affiflance was procured by their united fcreams, Mrs. 
Scott walked to a chair about twenty yards from the brook, and was 
feized with an apopledtic flroke ; which continued many days, and 
terminated in a total lot's of her right arm, and her fpeech ; neither of 
which Ihe ever after perfedtly recovered. 
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It is laid, that many people in Holland have died after Ikating too 
long or too violently on their frozen canals ; it is probable the death 
of thefe, and of others, who have died fuddenly in fwimming, has 
been owing to this great quiefcence or paralyfis ; which has fucceeded 
very violent exertions, added to the concomitant cold, which has had 
greater effeCt after the fufferers had been heated and exhaufted by pre- 
vious exercife. 

I remember a young man of the name of Nairne at Cambridge, 
who walking on the edge of a barge fell into the river. His coufin 
and fellow-fludent of the fame name, knowing the other could not 
fwim, plunged into the water after him, caught him by his clothes, 
and approaching the bank by a vehement exertion propelled him fafe 
to the land, but that inftant, feized, as was fuppofed, by the cramp, 
or paralyfis, funk to rile, no more. The reafon why the cramp of 
the mufcles, which compofe the calf of the leg, is fo liable to affect 
fwimmers, is, becaufe thefe mufcles have very weak antagonifts, and 
are in walking generally elongated again after their contraction by the 
weight of the body on the ball of the toe, which is very much greater 
than the refiftance of the water in fwimming. See Section 
XVIII. 15. 

It does not follow that every apoplectic or paralytic attack is im- 
mediately preceded by vehement exertion ; the quiefcence, which 
fucceeds exertion, and which is not fo great as to be termed paralyfis, 
frequently recurs afterwards at certain periods ; and by other caufes 
of quiefcence, occurring with thofe periods, as was explained in treat- 
ing of the paroxyfms of intermitting fevers ; the quiefcence at length 
becomes fo great as to be incapable of again being removed by the 
efforts of volition, and complete paralyfis is formed. See SeCtion 
XXXII. 3. 2. 

Many of the paralytic patients, whom I have feen, have evidently 
had difealed livers from the too frequent potation of fpirituous liquors ; 
fome of them have had the gutta rofea on their faces and breads ; 

which 
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which has in home degree receded either fpontaneoufly, or by the ufe 
of external remedies, and the paralytic flroke has fucceeded ; and as 
in feveral perfons, who have drank much vinous fpirits, I have ob- 
ferved epileptic fits to commence at about forty or fifty years of age, 
without any hereditary taint, from the ftimulus, as I believed, of a 
difeafed liver ; I was induced to afcribe many paralytic cafes to the 
fame fource ; which were not evidently the effeft of age, or of un- 
acquired debility. And the account given before of dropfies, which 
very frequently are owing to a paralyfis of the abforbent fyftem, and 
are generally attendant on free drinkers of fpirituous liquors, con- 
firmed me in this opinion. 

The difagreeable irritation of a difeafed liver produces exertions and 
confequent quiefcence ; thefe by the accidental concurrence of other 
caufes of quiefcence, as cold, folar or lunar periods, inanition, the 
want of their ufual portion of fpirit of wine, at length produces pa- 
ralyfis. 

This is further confirmed by obferving, that the mufcles, we moft 
frequently, or mod powerfully exert, are moll liable to pally ; as 
thofe of the voice and of articulation, and of thofe paralytics which I 
have feen, a much greater proportion have loft the ufe of their right 
arm ; which is fo much more generally exerted than the left. 

I cannot difmifs this fubjedt without obferving, that after a para- 
lytic ftroke, if the vital powers are not much injured, that the pa- 
tient has all the movements of the affected limb to learn over again, 
juft as in early infancy ; the limb is firft moved by the irritation of 
its mufcles, as in ftretching, (of which a cafe was related in Section 
VII. 1. 3.) or by the eledtric concuffion ; afterwards it becomes 
obedient to fenfation, as in violent danger or fear ; and laftly, the 
mulcles become again alfociated with volition, and, gradually acquire 
their ufual habits of acting together. 

OO 

Another phenomenon in palfies is, that when the limbs of one fide 
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are difabled, thofe of the other are in perpetual motion. This can 
only be explained from conceiving that the power of motion, what- 
ever it is, or wherever it refides, and which is capable of being ex- 
haufted by fatigue, and accumulated in reft, is now lefs expended, 
whilft one half of the body is incapable of receiving its ufual propor- 
tion of it, and is hence derived with greater eafe or in greater abundance 
into the limbs, which remain unaffected. 

II. 1. The* excefs or defeCt of voluntary exertion produces fimilar 
effeCts upon the fenfual motions, or ideas of the mind, as thofe al- 
ready mentioned upon the mufcular fibres. Thus when any violent 
pain, arifing from the defeCt of fome peculiar ftimulus, exifts either 
in the mufcular or fenfual lyftems of fibres, and which cannot be 
removed by acquiring the defective ftimulus ; as in fome conftitutions 
convulfions of the mufcles are produced to procure a temporary relief, 
fo in other conftitutions vehement voluntary exertions of the ideas of 
the mind are produced for the fame purpofe ; for during this exertion, 
like that of the mufcles, the pain either vanifhes or is diminilhed : 
this violent exertion conftitutes madnefs ; and in many cafes I have 
feen the madnefs take place, and the convulfions ceafe, and recipro- 
cally the madnefs ceafe, and the convulfipns fupervene. See SeCtion 
III. 5. 8. 

2. Madnefs is diftinguilhable from delirium, as in the latter the 
patient knows not the place where he refides, nor the perfons of his 
friends or attendants, nor is confcious of any external objeCts, except 
when fpoken to with a louder voice, or ftimulated with unufual force, 
and even then he foon relapfes into a ftate of inattention to every 
thing about him. Whilft in the former he is perfectly fenfible to 
every thing external, but has the voluntary powers of his mind in- 
tenfely exerted on fome particular objeCt of his defire or averfion, he 
harbours in his thoughts a fufpicion of all mankind, left they fhould 
counteract his defigns ; and while he keeps his intentions, and the 
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motives of his actions profoundly fecret ; he is perpetually ftudying 
the means of acquiring the object of his wifli, or of preventing or re- 
venging the injuries he fufpe£ts. 

3. A late French philofopher, Mr. Helvetius, has deduced almoft 
all our adtions from this principle of their relieving us from the ennui 
or taedium vitae; and true it is, that our defires or averfions are the 
motives of all our voluntary adtions ; and human nature feems to ex- 
cel other animals in the more facil ufe of this voluntary power, and 
on that account is more liable to infanity than other animals. But 
in mania this violent exertion of volition is expended on miftaken ob- 
jects, and would not be relieved, though we were to gain or efcape 
the objedts, that excite it. Thus I have feen two inftances of mad- 
men, who conceived that they had the itch, and feveral have believed 
they had the venereal infection, without in reality having a fympt'om 
of either of them. They have been perpetually thinking upon this 
fubjedt, and fome of them were in vain falivated with defign of con- 
vincing them to the contrary. 

4. In the minds of mad people thofe volitions alone exift, which 
are unmixed with fenfation; immoderate fufpicion is generally the 
firft fymptom, and want of fhame, and want of delicacy about clean- 
linefs. Sufpicion is a voluntary exertion of the mind arifing from the 
pain of fear, which it is exerted to relieve : 'fhame is the name of a 
peculiar difagreeable fenfation, fee Fable of the Bees, and delicacy 
about cleanlinefs arifes from another difagreeable fenfation. And 
therefore are not found in the minds of maniacs, which are employed 
folely in voluntary exertions. Hence the moft modeft women in 
this difeafe walk naked amongft men without any kind of concern, 
ufe obfceue difcourfe, and have no delicacy about their natural eva- 
cuations. 

5. Nor are maniacal people more attentive to their natural appe- 
tites, or to the irritations which furround them, except as far as may 
refped their fufpicions or defigns ; for the violent and perpetual ex- 
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ertions of their voluntary powers of mind prevents their perception of 
almoft every other objedd, either of irritation or of fenfation. Hence 
it is that they bear cold, hunger, and fatigue, with much greater 
pertinacity than in their fober hours, and are lefs injured by them in 
refpedt to their general health. Thus it is aflerted by hiftorians, that 
Charles .the Twelfth of Sweden flept o,n the fnow,. wrapped only in 
his cloak, at the fiege of Frederickftad, and bore extremes of cold, 
and hunger, and fatigue, under which numbers of his foldiers perifh- 
ed ; becaufe the king was infane with ambition, but the foldier had 
no fuch powerful ftimulus to preferve his fyllem from debility and 
death. • 

6. Befides the infanities arifing from exertions in confequence of 
pain, there is alfo a pleafureable infanity, as well as a pleafureable 
delirium ; as the infanity of perfonal vanity, and that of religious fa- 
naticifm. When agreeable ideas excite into motion the fenforial 
power of fenfation, and this again caufes other trains of agreeable- 
ideas, a conflant ftream of pleafureable ideas fucceeds, and produces 
pleafureable delirium. So when the fenforial power of volition ex- 
cites agreeable ideas, and the pleafure thus produced excites more vo- 
lition in its turn, a conflant .flow of agreeable voluntary ideas fuc- 
ceeds ; which when thus exerted in the extreme conftitutes in- 
fanity. 

Thus when our mufcular actions are excited by our fenfations of 
pleafure, it is termed play ; when they are excited by our volition, 
it is termed work ; and the former of thefe is attended with lefs fa- 
tigue, becaufe the mufcular attions in play produce in their turn 
more pleafureable fenfation ; which again has the property of pro- 
ducing more mufcular a&ion. An agreeable inflance of this I faw 
this morning. A little boy, who was tired with walking, begged of 
his papa to carry him. “ Here,” fays the reverend do&or, 44 ride 
upon my gold-headed cane and the pleafed child, putting it be- 
tween his legs, gallopped away with delight, and complained no 
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more of his fatigue. Here the aid of another fenforial power, that 
of pleafureablefenfation, fuperadded vigour to the exertion of exhaufted 
voiition. Which could otherwife only have been excited by additional 
pain, as by the lafh of flavery. On this account where the whole 
lenforial power has been exerted on the contemplation of the promifed 
joys of heaven, the faints of all pcrfecuted religions have borne the 
tortures of martyrdom with otherwife unaccountable firmnefs. 

7. There are fome difeafes, which obtain at leaft a temporary relief 
from the exertions of infanity ; many inftances of dropfies being thus 
for a time cured are recorded. An elderly woman labouring with 
afcites I twice faw relieved for fome weeks by infanity, the dropfy 
ceafed for feveral weeks, and recurred again alternating with the in- 
fanity. A man affiidted with difficult refpiration on lying down, with 
Very irregular pulfe, and oedematous legs, whom I faw this day, has 
for above a week been much relieved in refpedt to all thole lymptoms 
by the acceffion of infanity, whieh is ffiewn by inordinate fufpicion, 
and great anger. 

In cafes of common temporary anger the increafed adtion of the ar- 
terial fyftem is feen by the red Ikin, and increafed pulfe, with the 
immediate increafe of mufcular activity. A friend of mine, when he 
was painfully fatigued by riding on horfeback, was accuftomed to call 
up ideas, into his mind, which ufed to excite his anger or indignation, . 
and thus for a time at leaft relieved the pain of fatigue. By this tempo- 
rary infanity, the eftedt of the voluntary power upon the whole of his 
fyftem was increafed ; as in the cafes of dropfy above mentioned, it 
would appear, that the increafed adtion of the voluntary faculty of 
the fenforium affedted the abforbent fyftem, as well as the fecerning 
one. 

8. In refpedt to relieving inflammatory pains, and removing fever, 

I have feen many inftances, as mentioned in Sedt. XII. 2. 4. One 
.lady, whom I attended, had twice at fome years interval a locked 
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jaw, which relieved a pain on her fternum with peripneumony. Two 
other ladies I faw, who towards the end of violent peripneumony, in 
which they frequently loft blood, were at length cured by infanity 
fupervening. In the former the increafed voluntary exertion of the 
mufcles of the jaw, in the latter that of the organs of fenfe, removed 
the difeafe ; that is, the difagreeable fenfation, which had produced 
the inflammation, now excited the voluntary power, and thefe new 
voluntary exertions employed or expended the fuperabundant fenforial 
power, which had previoufly been exerted on the arterial fyftem, and 
caufed inflammation. 

Another cafe, which I think worth relating, was of a young man 
about twenty ; he had laboured under an irritative fever with debility 
for three or four weeks, with very quick and very feeble pulfe, and 
other ufual fymptoms of that fpecies of typhus, but at this time com- 
plained much and frequently of pain of his legs and feet. When thof© 
who attended him were nearly in defpair of his recovery, I obferved 
with pleafure an infanity of mind fupervene : which was totally dif- 
ferent from delirium, as he knew his friends, calling them by their 
names, and the room in which he lay, but became violently fufpici- 
ous of his attendants, and calumniated with vehement oaths his ten- 
der mother, who fat weeping by his bed. On this his pulfe became 
flower and firmer, but the quicknefs did not for fome time intirely 
ceafe* and he gradually recovered. In this cafe the introdu&ion of an 
increafed quantity of the power of volition gave vigour to thofe move- 
ments of the fyftem, which are generally only a&uated by the power 
of irritation, and of afibciation. 

- Another cafe I recolledt of a young man, about twenty-five, who 
had the fcarlet-fever, with very quick pulfe, and an_ univerfal erup- 
tion on his fkin, and was not without reafon efteemed to be in great 
danger of his life. After a few days an infanity fupervened, which 
his friends miftook for delirium, and he gradually recovered, and the 
6 cuticle 
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cuticle peeled off. From thefe and a few other cafes I have always 
efteemed infanity to be a favourable figu in fevers, and have cautioufly 
diftinguifhed it from delirium. 

III. Another mode of mental exertion to relieve pain, is by pro- 
ducing a train of ideas not only by the efforts of volition, as in infa- 
nity ; but by thofe of lenfation likewife, as in delirium and fleep. 
This mental effort is termed reverie, or fomnambulation, and is de- 
fcribed more at large in Sedt. XIX. on that fubjedt. But I (hall here 
relate another cafe of that wonderful difeafe, which fell yefterday 
under my eye, and to which I have feen many analogous alienations 
of mind, though not exactly fimilar in all circumftances. But as alL 
of them either began or terminated with pain or convulfion, there- 
can be no doubt but that they are of epileptic origin, and conftitute- 
another mode of mental exertion to relieve fome painful fen- 
fation. 

1. Mafter A. about nine- years old, had been feized atfeven every 
morning for teu days with uncommon fits, and had had flight re- 
turns in the afternoon. They were fuppofed to originate from 
worms, and had been in vain attempted to be removed by vermi- 
fuge purges. As his fit was expedted at feven yefterday morning,- 
I faw him before that hour; he was afleep, feemed free from pain* 
and his pulfe natural. About feven he began to complain of pain, 
about his navel, or more to the left fide, and in a few. minutes had. 
exertions of his arms and legs like fwimming. He then for half 
an hour hunted a pack of hounds ; as appeared by his hallooing, 
and calling the dogs by their names, and difcourfing with the at- 
tendants of the chafe, defcribing exadtly a day of hunting,, which 
(I was informed) he had witneffed a- year- before, going through 
all the moft minute circumftances of it; calling to people, who. 
were then prefent, and lamenting the ablence of others, who were 
shen alfo. abfent. After this, fcene he imitated, as he lay., in bed; 
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Tome of the plays of boys, as fvvimming and jumping. He 
then fung an Englifh and then an Italian fong ; part of which 
with his eyes open, and part with them clofed, but could not 
be awakened or excited by any violence, which it was proper 
to ufe. 

After about an hour he came fuddenly to himfelf with ap- 
parent furprife, and feemed quite ignorant of any part of what 
had paffed, and after being apparently well for half an hour, he 
fuddenly fell into a great fhipor, with flower pulfe than natural, and 
a flow moaning refpiration, in which he continued about another half 
hour, and then recovered. 

The fequel of this difeafe was favourable ; he was directed one 
grain of opium at fix every morning, and then to rife out of 
bed ; at half paft fix he was directed fifteen drops of laudanum in 
a glafs of wine and water. The firfl day the paroxyfm became 
fhorter, and lefs violent. The dofe of opium was increafed to one- 
half more, and in three or four days the fits left him. The bark and 
filings of iron were alfo exhibited twice a day ; and I believe the com- 
plaint returned no more. 

2. In this paroxyfm it mud be obferved, that he began with pain, and 
ended with ftupor, in both circumftances refembliug a fit of epilepfy. 
And that therefore the exertions both of mind and body, both the vo- 
luntary ones, and thofe immediately excited by pleafureable fenfation, 
were exertions to relieve pain. 

The hunting fcene appeared to be rather an a£t of memory 
than of imagination, and was therefore rather a voluntary exer- 
tion, though attended with the pleafureable eagernefs, which was 
the confequence of thofe ideas recalled by recollection, and not the 
caufe of them. 

Thefe ideas thus voluntarily recollected were fucceeded by fen- 
fations of pleafure, though his fenfes were unaffeCted by the fii- 
B muli 
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muli of vifible or audible objects ; or fo weakly excited by them as 
not to produce fenfation or attention. And the pleafure thus ex- 
cited by volition produced other ideas and other motions in con- 
fequence of the fenforial power of fenfation. Whence the mixed 
catenations of voluntary and fenfitive ideas and mufcular motions 
in reverie ; which, like every other kind of vehement exertion, 
contribute to relieve pain, by expending a large quantity of fenforial 
power. 

Thofe fits generally commence during fleep, from whence I fup- 
pofe they have been thought to have fome connection with fleep, 
and have thence been termed Somnambalifm ; but their commence- 
ment during fleep is owing to our increafed excitability by internal 
fenfations at that time, as explained in Se£t. XVIII. 14 and 15, and 
not to any fimilitude between reverie and fleep. 

3. I was once concerned for a very elegant and ingenious young 
lady, who had a reverie on alternate days, which continued nearly 
the whole day ; and as in her days of difeale fhe took up the fame 
kind of ideas, which fhe had converfed about on the alternate day 
before, and could recoiled nothing of them on her well-day ; fhe 
appeared to her friends to poflefs two minds. This cafe alio was of 
epileptic kind, and was cured, with fome relapfes, by opium admi- 
niftered before the commencement of the paroxyfm. 

4. Whence it appears, that the methods of relieving inflammatory 
pains, is by removing all flimulus, as by venefe&ion, cool air, mu- 
cilaginous diet, aqueous potation, filence, darknefs. 

The methods of relieving pains from defedt of flimulus is by fup- 
plying the peculiar flimulus required, as of food, or warmth. 

And the general method of relieving pain is by exciting into a&ion 
fome great part of the fyftem for the purpofe of expending a part 
of the fenforial power. This is done either by exertion of the vo- 
luntary ideas and mufcles, as in infanity and convulfion; or by 

exerting: 
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exerting both voluntary and fenfitive motions, as in reverie ; or by 
exciting the irritative motions by wine or opium internally, and 
by the "warm bath or , blifters externally ; or laftly, by exciting 
the fenfitive ideas by good news, affe&ing {lories, or agreeable 
pafiions. 
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SECT. XXXV. 

DISEASES OF ASSOCIATION. 

{ 

X. i. Sympathy or conjent of parts. . Primary and fecondary parts of an officiated 
train of t motions reciprocally affedl each , other. Parts of irritative ^ trains of mo- 
tion affedl each other in four ways. Sympathies of the fkin and ftomacb. Flufh- 
ing of the face after a meal. Eruption of the f mall -pox on the face. Chilnefs 
after a meal. 2. Vertigo from intoxication. 3. Abforption from the lungs and 
pericardium by emetics. In vomiting the actions of the flomach are decreafed, not 
increafed. Digeftion Jlrengthened after an emetic. Vomit ting fro?n deficiency of 
fenforial power. 4. Dyfpncea from cold bathing. Slow pulfe from, digitalis . 
Death from gout in the flomach. II. 1. Primary and fecondary parts of fien- 
Jitive afibciations affedl each ether. Pain from gall-fione , from urinary ftone. 
Hemicrania. P-ainful epilepfy. 2. Gout and red face from inflamed liver. 
Shingles from inflamed kidney. 3. Coryza from cold applied to the feet. Pleu- 
ri/y. Hepatitis. 4. Pain of fhoulders from inflamed liver. (III. Difeafes from 
the ajfociations of ideas, ' - 

K 

f 

I. i. MANY fynchronous and fuccefiive motions of our mufcular 
fibres, and of our organs of fenfe, or ideas, become aflociated fo as to 
form indifToluble tribes or trains of action, as fhewn in Section X. on 
Affociate Motions. Some conftitutions more eafily eflablifh thefe af- 
fociations, whether by voluntary, fenfitive, or irritative repetitions, 
and fome more eafily lofe them again, as (hewn in Section XXXI. on 
Temperaments. 

When the beginning of fuch a train of a£lions becomes by any 
.■means difordered, the fucceeding part is liable to become difturbed 

T 
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in confequence, and this is commonly termed fympathy.or confent of; 
parts by the writers of medicine. For the more clear underftanding*. 
of thefe fympathies we muft confider a tribe or. train of actions as di- 
vided into two parts, and call one of them the primary' or original: 
motions, and the other the fecondary or fympathetic ones. . 

The primary and fecondary. parts of a train of irritative adtions may*- 
reciprocally affedt each other in four different, manners i. They 
may both be exerted with greater energy than natural. 2.- The 
former may adt with greater, and the. latter with lefs energy.. 

The former- may adt with lefs, and the latter with greater energy, 
4. They may both adt with lefs energy than natural.- I fhall now 
give an example of each kindof thefe modes of adtion, and endeavour 
to fhew, that though the -primary and fecondary, parts of thefe' trains 
or tribes of. motion. are connedt'ed. by irritative aflocialion, or their 
previous habits of adting. together, as defcribed in Sedt. XX. on Ver- 
tigo. Yet that their adling.with fimilar or diflimilar degrees of ener- 
gy, depends on the .greater or lefs quantity, of Xenforiarpower, which 
the primary part of the train, expends in its exertions, _ . -t \ 

The- adtions of the ftomach . conffitute fO important a part on the 
aflbciations of both - irritative and fenfitive motions, . that it is faid to 
fympathize with almoft every part of the body the firff. example, 
which I fhall adduce to (hew., that both the- primary and fecondary . 
parts of a train of, irritative aflbciations of. motion adt with, increafed 
energy, is taken from the confent ofthe.lkin with this organ. When 
the adtion of the fibres^of the ftomach is- increafed, as by the ftimulus 
of a full meal,, the. exertions of the cutaneous arteries of the face be- 
come increafed by their irritative aflbciations with thofe of the fto- 
mach, and a glow or flufhing of. the face fucceeds. For the .fmall : 
veflels of the {kin of. the face having been more accuftomed to the va- 
rieties, of adtion, from their frequent expofure to. various degrees of 
cold and heat become more eafily excited into increafed adtion, than 
thofe of the covered parts of but bodies, and thus adt with more 
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energy from their irritative or fenfitive aflociatiohs with the ftomach. 
On this account in fmall-pox the eruption in confequence of the pre- 
xfious affection of the ftomach breaks out a day fooner on the face than 
on the hands, and two days fooner than on the trunk, and recedes in 
fimilar times after maturation. 

But fecondly, in weaker conftitutions, that is, in thofe who pof- 
fefs lefs fenforial power, fo much of it is expended in the increafed 
adtions of the fibres of the ftomach excited by the ftimulus of a meal, 
that a fenfe of chilnefs fucceeds inftead of the univerfal glow above 
mentioned ; and thus the fecondary part of the aflociated train of mo- 
tions is diminifhed in energy, in conlequence of the increafed activity 
of the primary part of it. 

2. Another inftance of a fimilar kind, where the fecondary part of 

the train adts with lefs energy in confequence of the greater exertions 
of the primary part, is the vertigo attending intoxication; in this 
circumftance fo much fenforial power is expended on the ftomach, 
and on its neareft or more ftrongly aflociated motions, as tfe-ofe of the 
fubcutaneous vefiels, and probably of the membranes . of fome inter- 
nal vifcera, that the irritative motions of the retina become imper- 
fedtly exerted from deficiency of fenforial power, as. explained in 
Sedt. XX. and XXI. on Vertigo and on Drunkennefs, and hence the 
ftaggering inebriate cannot completely balance himfelf .by fuch in- 
diftindt vifion. • , 

3. An inftance of the third circumftance, where the primary part 
of a train of irritative motions adts with lefs, and the fecondary part 
with greater energy, may be obferved by making the following ex- 
periment. If a perfon lies with his arms and Ihoulders out of >bed, 
till they become cold, a temporary coryza or catarrh is produced ; fo 
that the paflage of the noftrils becomes totally obftrudted ; at leaft 
this happens, to many people ; and then on covering the arms and 
fhoulders, till they become warm, the paflage of the -noftrils ceafes 
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again to be obftruded, and a quantity of mucus is difcharged front 
them. In this cafe the quiefcence of the veflels of the Ikin of the 
arms and fhoulders, occafioned by expofure to cold air, produces by 
irritative aflociatiort an increafed adion of the veflels of the membrane 
of the noftrils ; and the accumulation of fenforial power during the 
torpor of the arms and fhoulders is thus expended in producing a 
temporary coryza or catarrh. 

Another inflance may be adduced from the fympathy or confent of 
the motions of the ftomach with other more diftant links of the very 
extenfive tribes or trains of irritative motions aflociated with them, 
defcribed in Sed. XX. on Vertigo. When the adions of the fibres of 
the flomach are diminiflied or inverted, the adions of the abforbent 
veflels, which take up the mucus from the lungs, pericardium, and’: 
other cells of the body, become increafed, and abforb the fluids accu- 
mulated in them with greater avidity, as appears from the exhibition, 
of foxglove, antimony, or other emetics in cafes of anafarca,.. attend- 
ed with unequal pulfe and difficult refpiration. 

That the ad of naufea and vomiting is a decreafed exertion of the 
fibres of the flomach ' may be thus deduced ; when an emetic medi- 
cine is adminiftered, it produces the pain of ficknefs, as a difagreeable 
tafte in the mouth produces the pain of naufea ; thefe pains, like that 
of hunger, or of cold,, or like thofe, which are ufually termed ner- 
vous,. as the headrach or hemicrania, do not excite the organ into- 
greater adion ; but in this cafe I imagine the pains of ficknefs or of 
naufea counterad or deftroy the pleafureable fenfationj which feems-. 
neceflary to digeftion, as fhewn in Sed. XXXIII. i. i. • The peri— 
ftaltic motions of the fibres of the ftomach become enfeebled by the 
want of this ftimulus of pleafureable fenfation, and in confequence . 
flop. for a time,, and then become inverted ; for they cannot become, 
inverted without being previoufly flopped. Now that this inverfiom. 
of the trains of motion of the fibres of the ftomach is owing to the de— 
6' • ficiency. 
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ficiency of pleafureable fenfation is evinced from this circumftance, 
that a naufeous idea excited by words will produce vomiting as effec- 
tually as a naufeous drug. 

Hence it appears) that the aft of naufea or vomiting expends lefs- 
fenforial power than the ufual periftaltic motions of the ftomach in 
the digeftion of our aliment ; and that hence there is a greater quan- 
tity of fenforial power becomes accumulated in the fibres of the fto- 
mach, and more of it in confequence to fpare for the aftion of thofe 
parts of the fyftem, which are thus aflociated with the ftomach, as 
of the whole abforbent feries of vefiels, and which are at the fame 
time excited by their ufual ftimuli. 

From this we can understand, how after the operation of an emetic 
the ftomach becomes more irritable and fenfible to the ftimulus, and 
the pleafure of food ; fince as the fenforial power becomes accumu- 
lated during the naufea and vomiting, the digeftive power is after- 
wards exerted more forceably for a time. It fhould, however, be 
here remarked, that though vomiting is in general produced by the 
defeft of this ftimulus of pleafureable fenfation, as when a naufeous 
drug is adminiftered ; yet in long continued vomiting, as in fea*fick— 
nefs, or from habitual dram-drinking, it arifes from deficiency of fen- 
forial power, which in the former cafe is exhaufted by the increafed 
exertion of the irritative ideas of vifion, and in the. latter by the fre- 
quent application* of- an unnatural ftimulus. 

4. An example of the fourth circumftance above mentioned, where 
both the primary, and fecondary parts of a= train of motions proceed 
with energy lefs than natural, may be obferved in the dyfpncea, 
which occurs in going into a very cold bath, and-which has been de- 
fcribed and explained in 3e£t. XXXIL 3, 2. 

And by the increafed debility of the pulfations of the heart and ar- 
teries during the operation of an emetic. Secondly, . from the flow- 
nels and intermiflion of the pulfations of the heart from the. incefiant; 
efforts to vomit occafioned by an.overdofe. of. digitalis.. And -thirdly,. 

fro ms 
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from the total ftoppage of the motions of the heart, or death, in con- 
fequence of the torpor, of the.ftomach, .when affeded with the com* 
mencement or cold paroxyfm of the gout. See Sect. XXV. 1 7. 

II. 1. The primary , and fecondary parts of the trains of fenfitive 
aflociation reciprocally affed each other in different manners. 1. The 
increafed fenfation of the primary part may ceafe, when that of the 
fecondary.part. commences. 2. The increafed adion of the primary 
part may. ceafe, when that of the fecondary part commences. 3. 
The primary. part may have increafed fenfation, and the fecondary 
part increafed adion. 4. The primary .part may have .increafed. ac- 
tion, and the fecondary part increafed. fenfation. 

Examples of the firft mode, where the increafed fenfation of the 
primary part of a train of fenfitive aflociation ceafes, when that of 
the fecondary part commences, are not unfrequent ; as this is the 
general origin of thofe pains, which continue fome time without 
being attended with inflammation, fuch as the pain at the pit of the 
ftomach from a ftone at the neck of the gall-bladder, and the pain 
of ffrangury in the glans penis from a ftone at the neck of the urinary 
bladder. In both thefe cafes the part, which is affeded fecondarily, 
is believed to be much more fenfible than the part primarily affeded, 
as defcribed in the catalogue of difeafes, Clafs II. 1. 1. 10. and IV. 2. 
1. 1. and IV. 2. 1.2. 

The hemicrania, or nervous headach, as it is called, when it ori- 
ginates from a decaying tooth, is another difeafe of this kind as the 
pain of the carious tooth always ceafes, when the pain over one eye 
and temple commences. And it is probable, that the violent pains, 
which induce convulfions in painful epilepfies, are produced in the 
fame manner, from a more fenfible part fympathizing with a difeafed 
one of lefs fenfibility. See Catalogue of Difeafes, Clafs IV. 2. 1.5. 
and III. 1. 1.7. 

The laft tooth, or dens fapientiae, of the upper jaw moft frequent- 
ly decays firft, and is liable to produce pain over the eye and temple 

of 
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of that fide. The lad tooth of the under-jaw is alfo liable to produce 
a fimilar hemicrania, when it begins to decay.. When a tooth in the 
■upper-jaw is the caufe of the headach,..a (lighter- pain is fometimes 
perceived on the cheek-bone. . And when a tooth in. the lower-jaW 
is the caufe of headachy a pain fometimes affedts the tendons of the 
mufcles-of the neck,., which are attached near the jaws. But the 
clav-u-s hydericus,. or pain about the middle of the parietal bone on 
one fide of- the head, I have feen produced by the fecond of the mo- 
lares, or grinders, of the under-jaw ; of which I (hall relate the fol- 
lowing, cafe. See Clafs II. i. 1.4. and IV. 2. 1. 5;-. 

Mrs* , about 30 years of age, was feized with great pain 

about the middle of the right parietal bone, .which had continued a 
whole day before I faw her, and - was fo violent as to threaten tooc- 
cafion convulfions. Not being able to detedt a decaying tooth; ora 
tender one, by examination with my eye, or by (hiking them with 
a tea-fpoon, . and fearing bad confequences. from her tendency to con- 
vulfion, .1 advifed her to extract the laft tooth of the under-jaw on the 
affedted fide ; which was done without any good effedt. . She was 
then diredted to lofe blood, and. to take a. brilk. cathartic-; and after 
that had operated, about 60 drops.of laudanum, were given her, with 
large dofes of 'bark'; by which the pain, was removed.^ In about a 
fortnight (he took a cathartic medicine by ill advice, and the pain re- 
turned with greater violence in the fame place ; .and, before Ioould 
arrive, as (lie lived 30 miles from me, (he differed a paralytic droke-; 
which affedled her limbs and her face on one fide, . and relieved. the 
pain of her head.'. 

About a year afterwards I 'was again called to her on account of a 
pain as violent as before exadtly on the fame part of the other parietal 
bone. On examining her mouth I found the fecond molaris of the 
under-jaw oh the fide before affedled w.as now decayed, and con- 
cluded, that this tooth had Occafioned thedroke of the pally by the 
p^in .and confequent exertion it had caufed. . On this .account I .ear- 
. neftly 
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Deftly entreated her to allow the found molaris of the fame jaw op~ 
polite to the decayed one to be extracted ; which was forthwith done, 
and the pain of her head immediately ceafed, to the aftonilhment of 
her attendants. 

In the cafes above related of the pain exifting in a part diftant from 
;the feat of the difeafe, the pain is owing to defeat of the ufual mo- 
tions of the painful part. This appears from the coldnefs, palenefs, 
and emptinefs of the afte&ed veflels, or of the extremities of the body 
in general, and from there being no tendency to inflammation. The 
increafed action of the primary part of thefe aflociated motions, as of 
the hepatic termination of the bile-duft from the ftimulus of a gall- 
ftone, or of the interior termination of the urethra from the ftimulus 
of a ftoue in the bladder, or laftly, of a decaying tooth in hemicrania, 
deprives the fecondary part of thefe aflociated motions, namely, the 
exterior terminations of the bile-du£t or urethra, or the pained mem- 
branes of the head in hemicrania, of their natural fhare of fenforial 
power : and hence the fecondary parts of thefe fenfitive trains of aflo- 
ciation become pained from the deficiency of their ufual motions, 
which is accompanied with deficiency of fecretions and of heat. See 
Sea. IV. 5. XII. 5. 3. XXXIV. I. 

Why does the pain of the primary part of the aflociation ceafe, 
when that of the fecondary part commences ? This is a queftion of 
intricacy, but perhaps not inexplicable. The pain of the primary 
part of thefe aflociated trains of motion v^as owing to too great ftimu- 
lus, as of the ftone at the neck of the bladder, and was confequently 
caufed by too great attion of the pained part. This greater a <51 ion 
than natural of the primary part of thefe aflociated motions, by em- 
ploying or expending the fenforial poweqof irritation belonging to the 
whole aflociated train of motions, occafioned torpor, and confequent 
pain, in the fecondary part of the aflociated train ; which was pof- 
fefled of greater fenfibility than the primary part of it. Now the 
great pain of the fecondary part of the train, as foon as it commences, 
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employs or expends the fenforial power of fenfation belonging to the 
whole afiociated train of motions ; and in confequence the motions 
of the primary part, though increafed by the ftimulus of an extrane- 
ous body, ceafe to be accompanied with pain or fenfation. 

If this mode of reafoning be juft it explains a curious fa£t, why 
when two parts of the body are ftrongly ftimulated, the pain is felt 
only in one of them, though it is poftibie by voluntary attention it 
may be alternately perceived in them both. In the fame manner, 
when two new ideas are prefented to us from the ftimulus of external 
bodies, we attend to but one of them at a time. In other words, 
when one fet of fibres, whether of the mufcles or organs of fenfe, 
contradl fo ftrongly as to excite much fenfation ; another fet of fibres 
contracting more weakly do not excite fenfation at all, becaufe the 
fenforial power of fenfation is pre-occupied by the firft fet of fibres. 
So we cannot will more then one effebl at once, though by afibcia- 
tions previoufiy formed we can move many fibres in combination. 

Thus in the inftances above related, the termination of the bile 
du<ft in the duodenum, and the exterior extremity of the urethra, 
are more fenlible than their other terminations. When thefe parts 
are deprived of their ufual motions by deficiency of the fenforial 
power of irritation, they become painful according to law the fifth 
in Se&ion IV. and the lefs pain originally excited by the ftimulus of 
concreted bile, or of a ftone at their other extremities ceafes to be 
perceived. Afterwards, however, when the concretions of bile, or 
the ftone on the urinary bladder, become more numerous or larger, 
the pain from their increafed ftimulus becomes greater than the 
aflociated pain ; and is then felt at the neck of the gall bladder or 
urinary bladder; and the pain of the glans penis, or at the pit of the 
ftomach, ceafes to be perceived. 

2 . Examples of the fecond mode, where the increafed a&ion of 
the primary part of a train of fenfitive aflociation ceafes, when that 
of the fecondary part commences, are alfo not unfrequent; as this is 
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the ufual manner of the translation of inflammations from internal to 
external parts of the fyftem, Tuch as when an inflammation of the 
liver or ftomach is tranflated to the membranes of the foot, and 
forms the gout ; or to the (kin of the face, and forms the rofy drop, 
or when an inflammation of the membranes of the kidneys is tranf- 
lated to the (kin of the loins, and forms one kind of herpes, called 
fhingles ; in thefe cafes by whatever caufe the original inflammation 
may have been produced, as the fecondary part of the train of fenfi- 
tive aflociation is more fenfible, it becomes exerted with greater vio- 
lence than the firll part of it ; and by both its increafed pain, and 
the increafed motion of its fibres, fo far diminifhes or exhaufts the 
fenforial power of fen fat ion; that the primary part of the train being 
lefs fenfible ceafes both to feel pain, and to aft with unnatural 
energy. 

3. Examples of the third mode, where the primary part of a train 
of fenfitive aflociation of motions may experience increafed fenfation, 
and the fecondary part increafed aftion, are likewife not unfrequent ; 
as it is in this manner that mod inflammations commence. Thus, 
after (landing fome time in fnow, the feet become affefted with the 
pain of cold, and a common coryza, or inflammation of the mem- 
brane of the noftrils, fucceeds^ It is probable that the internal in- 
flammations, as pleurifies, or hepatitis, which are produced after the 
cold paroxyfm of fever, originate in the fame manner from the fym- 
pathy of thofe parts with fome others, which were previoufly pained 
from quiefcence;. as happens to various parts of the fyftem during- 
the cold fits of fevers. In thefe cafes it would feem, that the fen- 
forial power of fenfation becomes accumulated during the pain of 
cold, as the torpor of the veflels occafioned by the defeft of heat con- - 
tributes to the increafe or accumulation of the fenforial power of 
irritation, and that both thefe become exerted on fome internal part, 
which was not rendered torpid by the cold .which affefted the external 
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parts, nor by its affociation with them ; or which fooner recovered 
its fenfibility. 

4. An example of the fourth mode, or where the primary part of 
a fenfitive affociation of motions may have increafed action, and the 
fecondary part increafed fenfation, may be taken from the pain of the 
fhoulder, which attends inflammation of the membranes of the liver, 
fee Hepatitis, Clafs IV. 2. 1.6. in this circumftance fo much fenforial 
power feems to be expended in the violent actions and fenfations of 
the inflamed membranes of the liver, that the membranes affociated 
with them become quiefcent to their ufual ftimuli, and painful in 
confequence. 

There may be other modes in which the primary and fecondary 
parts of the trains of affociated fenfitive motions may reciprocally 
aftetSl each other, as may be feen b}'- looking over Clafs IV. in the 
catalogue of dileafes; all which may probably be' refolved into the 
plus and minus of fenforial power, but we have not yet had fufficient 
obfervations made upon them with a view to this doctrine. 

III. The affociated trains of our ideas may have fympathies, and 
their primary and fecondary parts affect each other in fome manner 
fimilar to thofe above defcribed ; and may thus occafion various curi- 
ous phenomena not yet adverted to, befides thofe explained in the 
Sections on Dreams, Reveries, Vertigo, and Drunkennefs; and may 
thus difturb the deductions of our reafonings, as well as the flreams 
of our imaginations j prefent us with falle degrees of fear, attach 
unfounded value to trivial circumflances ; give occafion to our early 
prejudices and antipathies; and thus embarrafs the happinefs of our 
lives. A copious and curious harvefl might be reaped from this pro- 
vince of fcience, in which, however, I fliall not at prefent wield 
my fickle. 
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